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best combination 


Experienced Crews 


Proved Equipment 


Hughes Rock Bits 


Wherever you drill, you can 
count on this combination to 
get your well down faster and 
more economically. A Hughes 
representative — backed by 


50 years of rock bit research 


and experience — is always 


available to help you set up a 
bit program that will enable - 
you to make the most efficient 


use of your drilling equipment. 
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assure successful well completion and continued long-term, time and again under almost every conceivable oil-field 
low-cost operation. This requires an oil well cement that has condition. 

all the necessary bui't-in protective qualities. This means the 
selection of the right cement for each job—based on well 


FORMATION . 
t2 - i es ae WATER —-2 sees heck AERIAL ay 
@ Dependable oil-well protection is of prime importance to exacting oil-field requirements. Choose the cement proved 


LONE STAR PORTLAND CEMENT—the standard 


depth, type ot completion, pressure, temperature, slurry of quality for a half century 
weight and volume, and adequate protection against sulphate ‘INCOR’* America’s First High-Early Sulphate 
or other mineral-bearing waters. Resistant Cement 


Lone Star cements are performance-proved in thousands of ‘STARCOR’* Slow-Setting Oil Well Cement 
wells, and are continuously laboratory-tested to meet the most ‘TEXCOR’* Deep Oil Well Cement *Reg. U.S. Pat. Off. 


we) THERE'S A LONE STH 
OR \ CEMENT FOR EVE 
OIL FIELD NEE 


LONE STAR CEMENT CORPORATION 


Offices: DALLAS * HOUSTON « ABILENE, TEX. » LAKE CHARLES, LA. * NEW ORLEANS « BIRMINGHAM « KANSAS CITY, MO. « ALBANY, N. ¥. 


BETHLEHEM, PA. * BOSTON * CHICAGO «+ INDIANAPOLIS * NEW YORK * NORFOLK © RICHMOND « SEATTLE * WASHINGTON, D © 
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Watch for World Oil's Forecast-Review Issue ... February 15, 1959 
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a Quick Look 
at WORLD OIL 
this month 


BUSY OIL MEN: To help you put first things 
first, scan these time-saving digests on this 


and the following pages, checking those 


you want to read first 


U.S. prices for both crude oil and refined 
* products continue weak and unstable, despite 
substantial inventory improvement in recent months. 
Stocks of gasoline, distillate fuel and crude oil have 
fallen below year ago levels, as rising refined product 
imports only supply factor not held to current needs. 
Chief cause for price weakness in view of this generally 
favorable economic position is an intensive battle for 
gasoline sales. Lower retail price have forced refinery 
prices downward, which in turn have led to crude oil 
price cuts. Unfortunately, prospects for correction of this 
situation are no@ bright................... Page 25 


Once-in-a-Lifetime 


WHEN IT BECOMES a Centenarian in 1959, the Oil 
Industry can look back on its eventful past with 
justifiable pride. 

For 100 years oil has been the backbone of the 
Industrial Age. No industry has contributed more to 
this century of greatly improved living standards, made 
greater technological progress or had a more colorful 
history. 

Wortp Ow’s Century of Oil Issue will be pub- 
lished January 1 to commemorate the beginning of 
the oil industry’s Centennial observance. However, this 
is not an ordinary history. It is an attractively illustrated 
review (with 100 artists’ sketches) which stresses the 
technological growth of the industry. The economic 
growth and political history of oil is also presented in 
detail. This Centennial report has resulted from 
thousands of man-hours of research and writing, plus 
consultation with scores of top industry authorities. 


Following is a brief outline of what you will be 
reading in your January issue: 










Time-cycle intermitters, plunger-lifts boost 
LJ output in the San Juan Basin .. . With more 
than 3,400 producing gas wells in the San Juan Basin, 
operators are concerned with the most efficient and 
economical production methods available. This article 
discusses problems associated with natural gas produc- 
tion in the area as well as various corrective methods 
used to overcome them.................. Page 101 

Additional mud storage for offshore rig at 

nominal cost .. . Kerr McGee Oil Industries, 
Inc., recently converted an integral portion of its 





® General. Growing need for oil and gas; their con- 
tributions to civilization . . . the change from an era of 
chaos and waste to efficiency and conservation 
growth of competition . . . history of prices, taxes, state 
and federal regulations, annual demand, expansion 
overseas, imports, and exports. 


® Exploration. Progress from divining rods and creek- 
ology to a highly respected science . contributions 
to industry growth . . . history of reserves . . . milestones 
in methods and equipment, including non-geologic 
prospecting, surface geology, subsurface geology, well 
samples and logs, geophysics, aerial photography. 


® Drilling. How man’s ingenuity, spurred on by 
competition, developed methods and equipment to drill 
hole faster, cheaper and deeper—making available 
enough oil to keep it among the cheapest of all com- 
modities during an ‘era of skyrocketing demand . . - 
chronological development of methods and equipment 
that made this progress possible. 


® Detection of presence. Advances in coring, electri¢ 
logging and other methods which overcame early rotary 
handicaps, and made possible the detection of thin lens , 
pay zones. 
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| Successful tests of England’s nylon oil products |, 
sa tanker have resulted in plans to construct another, the, 
al same size as the original. Plans are also complete to 
* build a 300-ton “super tanker” version. Initial tests 
, have proved the radical change in barge design to be § 
both economical and efficient. The new barge also 
has possibilities for storage of liquids at isolated drilling 


- a Cl More ‘sausage skin’ barges on the way... | 










eet Rig No. 46 to a 500-barrel capacity reserve mud pit. a How a Canadian operator uses chemical 
neal The unique conversion job was accomplished on loca- control of H.S during drillstem tests .. . 
oid tion for approximately $12,000. For the story of this Chemical control of hydrogen sulfide gas has proved 
al unusual operation, turn to.............. Page 105 effective in Canadian operations, Ammonium hydroxide j 
edi is used to protect rig crews from toxic effects of the is} 
ae: - tinal lite ti : ful gas. For a complete description of the methods used 
al teen wags 6 oe oot 3 a by Cite CODING, OS ee eae caene Page 111 hi 
1005 for two-string duals Here are the latest fi 
101 . ee ee ee ee Ne lied 
equipment considerations and techniques applied to ‘ 
: a = : Ar l-el 
intermittent gas lift of parallel string and dual com- [] " ps wane ve rigs sae atid 
‘ ; , ey ar 
| at pletions. Excellent results have been obtained in West Rey SES. a, Oa. eee f 
ries Ter: pia . as . . through the joint efforts of drilling contractors and 
Texas by applying the methods discussed in the article : : 
its . electrical equipment manufacturers. A complete evalu- 





¢ Well completion. A complete history of this vital 
a part of the oil industry from open hole to gun per- How bankers evaluate oil-producing prop- 
a0 forated, to multiple wells and permanent completion [| erties .. . Three methods of financing the pur- 
methods,- including cementing’s role. . chase of producing properties are outlined in this 
tate : : ° 
article. Whether you obtain property by cash purchase, 
sion di 
, . . . , irect loan, or the use of an oil payment, the lender 
* Production. Chronological review of developments ; ee? 
K a as well as the operator must consider the effect these 
that have made it possible to recover oil in greater . ; ; 
ee ' aR. various methods will have on the net cash income and 
eek- quantities at lower cost, including a well illustrated ee 
2 , cain ie : the present worth of oil in the ground...... Page 119 
ions history of wellhead control, artificial lift, well stimula- 
ones tion, oil-gas separation, treating, lease automation, pres- 
. ‘ 
ogic sure maintenance, and secondary recovery. Natural gas prospects good in South Texas 
Wilcox Trend .. . The Wilcox Trend includes 
well ; : ‘ 
Risser 193 fields producing from Wilcox reservoirs. Although 
oe has been a once-in-a-lifetime opportunity for the the area presents geologic and engineering problems, . 
— Om staff to prepare this Century of Oil prudent operators can expect better than average i 
drill ‘sue. And we are certain that, for reading interest success ratios. Current activity indicates there still is d 
ible and future reference, this special issue will be a once- gas to be discovered in the trend area....Page 123 Ht 
in-a-lifetime experience for our readers. 
om- 
% CT Temperature logs aid gas storage well ) 
nent - If you are not receiving a personal copy of Wor.p analysis . Temperature logs can help res- i 
OL, use the postage-paid card inserted inside the front ervoir engineers concerned with storage problems, i 
cover to start your subscription with this outstanding particularly or See becomes > widespread , 
~tric - ; er = * and more sensitive temperature recording devices are is 
s sue. If your subscription is expiring, just fill out the ; ie 1 
tary j ‘ ee ‘ - developed and put into use. New quantitative and tH 
lens “274 and drop it in the mail to us so you will not miss qualitative analytical techniques have been developed : 
a4 single valuable issue during the coming year. to establish temperature conditions as a function of ; 
i 
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ation was undertaken on the electrical equipment on 
Great Western Drilling Company’s diesel-electric rig 
operating in West Texas. For the results, see Page 113 
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THIS 


MONTH... continued 
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the rates production and injection, and the 


exchange of heat between the gas and underground for- 


of gas 


mations. After considerable research on gas storage 
problems in the Appalachian province, a practical anal- 
ysis of the thermal behavior of gas storage wells has 


Page 128 


been presented 
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Study reveals Mississippi series possibilities 

Facies problems in the Upper Madison group 
of the Madison 
Mississippian age in northwestern North Dakota. Names, 


discussed in this study group of 
definitions, correlations, occurrence, lithology and thick- 
ness of Madison group formations are presented, The 
author points out that porous horizons encountered in 
the Mississippian series may provide excellent oil and 
more combinations 


Page 136 


gas reservoirs if they meet one or 


outlined 


How to detect and control corrosion-causing 
bacteria 
tive when the actual cause of the corrosion is known. 


Bacterial corrosion control is effec- 


The environment and processes involved are brought 
out in this article. The chemical reactions necessary to 
promote corrosion by bacteria and the substances and 
methods that aid in restraining bacterial growth are 


.Page 144 


explained 

Deep drilling and extensions may increase 
LC] potential of Nesson Anticline area ... Within 
seven years, North Dakota has been transformed from 
a non-oil state to a 13 million-barrel-a-year producer 
mainly because of the Nesson Anticline. And predictions 
that 75-mile north-south limits 
may be For authoritative 
review of the Williston Basin’s outstanding geological 


are the area’s present 


extended to 100 miles. an 
structure including present activity, trends, plus a de- 
tailed report on drilling and completion programs in 


Page 148 


the area, turn to 


Earnings begin to improve following year of 

decline Almost all oil companies reported 
better earnings for the third quarter of 1958 than for 
the second quarter. The performance represents a 
reversal of the downward trend which had been under- 
way for a year. Third quarter earnings are still some- 
what short of those in 1957. But in the fourth quarter 
of 1958, an improvement over 1957 is in prospect 


Page 159 


New fields boost Canada’s natural gas re- 
LJ serves .. . New discoveries and extensions dur- 
ing 1958 have increased Canada’s recoverable natural 
gas reserves to more than 25 trillion cubic feet. With 
the Yukon and Northwest territories still relatively 
unexplored, predictions are that the ultimate total will 
exceed 250 trillion cubic feet. For a highly informative 
discussion for the reasons behind this prediction, turn 


...Page 162 


to 
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Looking Ahead 





Drilling Activity Continues Steady Increase . . . Total rotary and cable tool rigs 
operating at year’s end are expected to show usual increase over previous months, 
but will still be under November-December acivity of recent years. On October 31, 
an estimated 4,286 rigs were operating in the U.S., continuing a steady five-month 
climb from 3,938 rigs reported on May 31. (See Page 28.) 


Wor.tp O1’s mid-year forecast of 47,952 well completions in 58 will be close to 
the mark. New completions for first ten months totaled 39,981, averaging more than 
4,000 wells in each of past four months. Indications are total will go slightly over 
48,000 completions at year’s end. Completions for first ten months were 10.9 per- 
cent (4,890 wells) under same months in °57. 


Upswing in Equipment Spending During ‘59 . . . Look for oil company spending to 
regain momentum in °59. Southwest Purchaser reports 30 companies expect to 
spend more than $500 million for materials, supplies and equipment. Forty-nine of 
52 companies surveyed expect to make more purchases in *59 than in ’58. 


Company Earnings Show Improvement . . . Oil industry will pull itself a little farther 
out of recession doldrums during last three months of °58. Earnings are expected 
to equal or exceed third quarter, with increased winter volume outweighing weak- 
ened price structures of recent months. (See Page 159.) 


Although third quarter earnings of 48 oil companies improved considerably over 
second quarter, total profits for first nine months of *58 were down 25.4 percent 
from same °57 period. Compared with °57, quarterly earnings for 58 were down 
33 percent in first three months, 38 percent in second and only 2 percent in the 
third. 


50,000-foot Wells by ‘75? . . . Within 17 years oil wells will be drilled up to 10 miles 
deep, costing in excess of $5 million each, Atlantic Refining engineer R. O. Chil- 
ders predicts. He says there is reasonable certainty that crude reserves could be upped 
30 percent and gas reserves 70 percent from such depths. There is one major “if” 
in the prediction: Several major equipment problems will have to be solved first. 


Another Atlantic Refining engineer, $8. H. Davis, says major drawback in drilling 
to depths below 10,000 feet is cost. In addition to developing more efficient and 
cheaper ways to drill deep wells, the major challenge facing today’s engineers is to 
find a more effective way to detect pipe imperfections. Pipe collapse becomes a 
major expense problem at greater depths. He estimates that 40-60 percent of pres- 
ent deep well drilling expense (below 10,000 feet) is for pipe. 


Continued on next page... 
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LOOKING AHEAD continued 





Multiple Completions Without Tubing . . . Humble Oil came up with another industry 


“first” last month, making two tubingless triple and two dual completions in the 
Raccoon (Texas) field. Each well was completed through a clamped-together 
bundle of independently hung strings of 274-inch casing. Wells range from 1,800 
to 3,800 feet in depth. 


Company spokesmen report cost of completions was about 50 percent less than 
drilling separate wells to three reservoirs. Major factor in success of new develop- 
ment is positioning device that prevents perforating guns run in one casing from 
shooting holes in the others. 


Western Canada Gas Reserves May Exceed 250 Trillion Cubic Feet . . . Recent 
discoveries have boosted Western Canada’s recoverable natural gas reserves to more 
than 25 trillion cubic feet—and recent studies indicate ultimate total may exceed 
10 times that amount. (See Page 162.) Huge potential is within 700,000-mile area 
of Sedimentary Basin, including all of Alberta, parts of Saskatchewan, Manitoba 
and Yukon territory. 


Green County, Kentucky—An Independent's ‘‘Paradise’’ . . . Independent opera- 
tors are making hole at a record pace in Kentucky’s new Greensburg 
pool. From a daily production of 600 barrels per day in 1957, the area now is 
producing 10,000-14,000 barrels daily from Devonian-Silurian formations at 300- 
600 feet. Ten wells per day are being completed, with about 100 rigs (mostly cable 
tool spudders) working the field. More than 600 wells had been completed by mid- 
November, with an 80 percent success ratio. 


“Flame-Flooding” Project Scheduled for Wyoming . . . Continental Oil Company 

will conduct large-scale in situ combustion pilot test in consolidated sands of Wyo- 
ming’s North Tisdale field. If experiment succeeds, thermal drive will be used 
throughout the 160-acre reservoir. 
An earlier, small scale project succeeded in establishing air circulation between a 
central injection point and five producing wells, then an oil well heater was used 
to “ignite” the oil, setting up combustion front that resulted in appreciable in- 
crease in oil production. Two 440-horsepower packaged units were used to set up 
air circulation. 


Elections Cloud Ojil’s Outlook for ‘59 . . . Democratic sweep in House of Representa- 
tives has reduced hope that natural gas amendment will be enacted next year, may 
also brew major storm over 27.5 percent depletion provision. Many of the new con- 
gressmen were financed largely through labor contribution to their campaigns—and 
some may be expected to adopt dogma of “consumer protection” through strict 
FPC control. 
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WORLD OIL EDITORIAL 





Borden Commission report .. . 
a serious setback for Canada 


A serious blow has been dealt Western Canada gas 
producers and pipe line companies. Any hopes they 
might have entertained for early permission to ex- 
port natural gas has been dispelled as a result of the 
first report of the Royal Commission on Energy, 
commonly called the Borden Commission. 


The report recommends the establishment of a 
five-man National Energy Board, which would have 
sweeping power over oil and gas. Some idea of the 
proposed scope of the board’s authority can be 
gleamed from the following: 

“That the National Energy Board shall have au- 
thority to study, review and from time to time rec- 
ommend to the Minister of Trade and Commerce 
such policies and measures as it considers necessary 
or advisable in the public interest for the control, 
supervision, conservation, use and development of 
energy and sources of energy and for the production, 
recovery, manufacture, processing, distribution, 
transmission, sale, purchase, exchange, disposal, im- 
port or export of energy and sources of emergy with- 
in, to or from Canada.” 

In view of the foregoing, little comfort is pro- 
vided by the declaration that exports of Canadian 
natural gas on a moderate scale are a “highly desir- 
able step,” and that it would be unfair to producers 
to require that “proven reserves be set aside for all 
long-term future needs of Canada.” 


This means a long delay before any action can be 
expected on the granting of export permits. Estab- 
lishment of such a regulatory body means govern- 
ment study before passing enabling legislation. This 
could take a year. Then, before the new board could 
grant export licenses, it would have to review each 
case on its individual merits. This means another 
long delay. 

Furthermore, since the only possible gas export 
market is the United States, all applications would 
have to be aired before the U. S. Federal Power 
Commission. Here is another delay, and U. S. pro- 
ducers will tell you it means a long delay. 


WORLD OIL 


Hopes of producers and pipe line companies that 
they might gain gas markets through exports of 
Trans-Canada Pipe Lines Limited also has been 
dashed by the report. The commission has recom- 
mended that the permit promised Trans-Canada in 
a letter dated September 28, 1955, by the then 
Minister of Trade and Commerce, for gas export 
to Tennessee Gas Transmission for resale in the 
U. S., be “stricken and be considered no longer of 
any effect.” In this connection, the commission rec- 
ommended that any future application of Trans- 
Canada for an export license “be considered on its 
own merits.” 


This action makes the outlook in Canada uncer- 
tain for both producers and pipe lines of crude and 
natural gas. 


Since there can be no hope for any immediate 
granting of licenses, many Western Canada oil and 
gas wells will remain shut-in for lack of a market 
outlook. This will discourage the development of 
both production and pipe lines. 


Furthermore, the possibility that a government 
agency may be given such sweeping regulatory au- 
thority over practically all oil and gas matters will 
tend to discourage Western Canada development. 


If the recommendations of the Borden Commis- 
sion are followed, Western Canada operations have 
received a serious setback. Until it is definitely known 
what course will be followed in the future, both pro- 
ducers and pipe line companies will proceed with 
caution. This will have a detrimental effect on 
Canada’s supply of oil and gas. By the time condi- 
tions are stabilized, Canada may lose some of its 
oil and gas markets. 
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What pressure gauge 
for your 
particular need? 


The clear-cut economical answer to your specific 
gauge problem is right here in the Marsh line. 
It is here because the Marsh line contains the 
world’s most complete range of gauges in the 
three broad brackets of gauge applications. 





THE “"MASTERGAUGE” GROUP...for those ex- 
treme services that demand the ultimate in gauge 
precision, accuracy and stamina. 


THE “QUALITY” GROUP...also for tough condi- 
tions, but less severe than the conditions served 
by the “*Mastergauge”’ Group. 


THE "STANDARD" GROUP... for the general run 
of pressure gauge services. 





While these three brackets run a wide gamut of 
prices, the difference between them is not so 
much a matter of grade as a matter of kind and 
purpose. All gauges in all groups reflect Marsh 
precision and quality. Collectively they cover prac- 
tically every conceivable gauge requirement. 

The answer is in the catalog... but if you have a 
special problem let our engineering department 
work with you to select the most efficient, most 
economical solution to your problem. 


MARSH INSTRUMENT CO. 
Sales Affiliate of Jas. P. Marsh Corp. 
Dept. K, Skokie, illinois. 

Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada. 


Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas 
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THE CHANGING PANORAMA 








Warren L. Baker, Editorial Director 


Prices fail to respond to improved stocks 


Battle for gasoline sales keep prices weak and unstable, 
although inventories are in best position in years as all 
supply but refined products imports held to current needs 


U. S. oil prices are being es- 


tablished by supply and demand to- 


not 


day. If they were, prices would be 
firm and perhaps higher instead of 
weak and tending downward. 

The over-all supply trend has been 
highly favorable. Nevertheless, prices 
of both crude oil and refined prod- 
ucts remain quite soft, and in some 
areas have continued previous down- 
during the last 30 


ward tendencies 


days. 


On the favorable side is the liquida- 
tion of surplus refined product stocks 
and coming higher winter consuming 
rates. 

Most encouraging is the substantial 
improvement in gasoline inventories. 
Total U. S. motor fuel stocks in mid- 
November totaled 169 million barrels, 
13 million less than a year ago. In 
contrast, gasoline inventories a month 
ago were only 5 million barrels below 
last year’s levels, and just three months 
ago had been 4 million barrels above 


Petroleum Trends... 
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GASOLINE STOCKS 
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1957 volumes. Gasoline stocks located 
outside the West Coast are now 9 
million barrels less than last year. For 
the first time in years, the industry has 
an excellent opportunity to go through 
the winter without creating surplus 
gasoline inventories. This can be 
avoided if refinery output is not per- 
mitted to get out of hand. 

Distillate stocks also are in excellent 
condition. In mid-November, they 
amounted to 164.3 million barrels, 7.6 
million below year ago volumes. These 
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U. S. Monthly Oil Trends 
(THOUSANDS OF BARRELS DAILY) 























OCTOBER JANUAR Y-OCTOBER 
--——;- = -| Sept. ~~ a 

1958 1957 % Diff. 1958 1958 1957 % Diff. 

U.S. Crude Oil Production 6,910 6,860 + 6.7 7,056 6,627 7,234 - 8.4 
U.S. Nat. Gas Liquids Prod. 800 803 0.4 800 784 802 | — 2.3 
U.S. Total Imports 1,720 1,526 +12.7 1,643 1,650 1,532 | + 7.7 
East Coast Crude Imports 709 759 6.6 738 754 745 | + 1.2 
fotal Crude Imports 906 1,022 11.4 947 934 1,004 | 7.0 
Total Refined Products 815 504 +61.7 696 718 528 +36.0 
Total New Supply 9.430 | 9,189| + 26] 9,499] 9,061 | 9,569| — 5.3 
Stock Changes All Oils (Daily +452 +142 +750 —29 +273 | ‘ 
Total Demand All U.S. Oils 8,978 9,046 08 8,749 9,091 9,296 2.2 

= | 
Gasoline Demand 4.017 | 3,940 + 2.0 4,140 3,974 | 3,967| + 02 
Distillate Fuel Demand 1,489 1,643 9.4 1,259 1,679 1,726 - 2.7 
Residual Fuel Demand 1,409 1,455 3.2 1,258 1425 | 1,571 | 9.3 
Domestic Demand, All Oils 8,678 8,687 0.1 8,449 8,810 8,689 | + 14 
Export Demand, All Oils 300 360 16.7 300 280 | 607 | —53.9 
Crude Runs U.S. Refineries 7,696 7,650 + 0.6 7,703 7,546 | 7,952 5.1 
Domestic Crude Runs 6.764 | 6,697| +10] 6,779] 6618] 6,970 5.1 
Foreign Crude Runs 932 | 952 2.1 927 928 | 982 5.5 
TOTAL U.S. STOCKS STOCKS EAST OF CALIFORNIA 
Millions of Barrels Millions of Barrels 
End of Month End of Month = 
October October 

-| Sept. - —| Sept. 

5958 1957 | % Diff. 1958 1958 | 1957 % Diff. 1958 

Crude Oil 255.7 284.5 | 10.1 249.3 222.3 | 245.9 9.6 209.6 
Gasoline 168.6 4 9 | 6.8 172.6 146.2 | 155.0 5.7 150.0 
Distillate Fuel Oil 166.3 176.4 5.7 156.1 151.8 159.3 4.7 142.0 
Residual Fuel Oil. 68.2 60.0 +13.7 68.9 33.8 35.2 - 4.0 34.3 
Kerosine 32.4 34.4 58 31.3 32.0 34.1 6.2 30.9 


Source: 








Except for latest two months, 














all data foomn U.S. Bureau of Bitees, 


Data for last two sientie from 





American Petroleum Ingtitute weekly reports and U.S. Bureau of Mines wee kly crude stock report; 
except U.S. Natural Gas Liquids Production and Demand figures which are from WORLD OIL. 


U. S. Crude Production By States 
(THOUSANDS OF BARRELS) 





















































DAILY AVERAGE PRODU CTION | TOTAL PRODUCTION 
October | January-October 
- - - — —| September] ——__-—_____.- -—_-_____- , -—____- 
STATE or DISTRICT 1958 1957 % Dift 1958 1958 1957 | % Diff. 
Alabama.............. 16.3 15.2 | + 72 | 15.3 4,859 4,419 | + 10.0 
Arkansas. . . 77.1 937 | — 68 | 73.8 23,7 25,507 | — 6.7 
California 851.7 | 926.9 — 81 | 853.9 262.459 | 283018 | — 73 
Colorado... . 132.1 144.1 8.3 | 130.4 40.622 46,167 | — 12.0 
Florida. . . 1.2 1.3 - ee 1.3 377 382 - 13 
Illinois. . . 224.4 | 2370 | — 53 228.3 68,356 63,962 | + 69 
Indiana...... 32.9 | 35.2 | — 65 | 32.7 9,778 10,766 | — 9.2 
Kansas. .... 335.9 354.1 | — 51 | 38337 97,964 101,278 | — 3.3 
Kentucky... 41.8 47.0 | 11.1 | 41.2 13,241 14,140 | — 6.4 
Louisiana... 898.2 795.5 | +129 | 881.2 255,278 273,280 — 66 
North Louisiana. ..... 112.5 | 1183 | — 49 | 1098 34,735 | 39,169 | — 113 
South Louisiana. 785.7 677.2 | + 16.0 | 771.4 220,543 234,111 | — 538 
Michigan 25.6 230 | — 86 24.4 7,674 8,576 | — 10.5 
Mississippi... .... 109.8 | 125.3 | 12.4 | 107.0 31,032 33,390 — 7.1 
Missouri-Tennessee-South Dakota 0.4 04 | 0.3 108 86 + 25.6 
Montana............ i 77.1 76.0 | + 14 | 77.6 23,387 22,529 | + 3.8 
Nebraska............. 58.0 57.6 | + 0.7 57.4 16,808 15,979 | + 5.2 
Nevada- Washington a3 0.1 35 19 + 84.2 
New Mexico. ..... 283.7 | 256.7 | + 105 279.6 81,917 78,542 | + 43 
Southeast New Mexico 255.4 | 2494 | + 2.4 252.2 75,513 | 76, a i 12. 
Northwest New Mexico 28.3 | 7.3 +287.7 27.4 6,404 1,915 +234.4 
in nc cccasucas 5.2 73 | — 288 5.1 1,627 | 2.254 | — 27.8 
North Dakota.......... 15.1 28.5 | — 47.0 17. 11,089 | 11,362 — 2.4 
Ohio. ..... 16.1 17.1 | 5.9 16.8 5,205 4,115 + 26.5 
Oklahoma. 555.2 572.1 | — 3.0 560.0 168,387 179,943 | — 6.4 
Pe ennsylvania.. 16.8 22.3 | — 24.7 18.1 5,624 6,936 — 18.9 
Texas... <= 2,692.4 | 2,711.1 | — 0.7 2,867.3 769,056 | 918,857 | — 16.3 
Dist. 1: South Central 47.7 486 |— 19 | 484 14,021 | 16,395 | — 14.5 
Dist. 2: Middle Gulf. 124.3 124.9 | 05 | 1348 34.655 | 45,066 | — 23.1 
Dist. 3: Upper Gulf............. 375.0 401.6 os 6.6 401.7 113,197 | 135,905 | — 16.7 
Dist. 4: Lower Gulf 202.5 203.8 | — 0.6 219.1 57,095 | 70,123 | — 18.6 
Dist. 5: East Central 31.5 34 |— 28 34.1 9,087 | 11,837 | — 23.2 
Dist. 6: Northeast. . 276.6 269.9 | + 25 299.0 77,425 | 99,958 | — 22.6 
Dist. 7-B: North Central. 144.3 143.5 | + 0.6 153.8 41,468 | 48578 | — 14.6 
Dist. 7-C: West Central. 142.6 | 1420 | + 0.4 148.1 40,005 | 49,041 | — 18.4 
Dist. 8: West... 1,028.8 984.6 | + 4.5 1,107.6 282,888 338,823 | — 16.5 
Dist. 9: North.. 211.5 | 200.7 | + 5.4 212.9 60,287 | 63,681 | — 5.3 
Dist. 10: Panhandle 107.5 | 102.7 | + 4.7 107.8 32,408 | 31,930 | + 1.5 
_ aa 106.1 | 13.5 | +685.9 101.9 19,300 3,204 | +504.5 
ol . oleate coi ob ere 
West Virginia. ..... 6.4 6.5 — 15 6.4 1835 1,846 — 0.6 
Wyoming..... 330.5 | 298.2 | + 10.8 325.0 94,838 88,446 | — 7.2 

















SOURCE: Bureau of Mines and API 
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Texas districts from API and do not necessarily agree with State totals. 








stocks will be reduced drastically dur- 
ing the approaching winter months, 


Crude oil stocks also are in good 
shape. Rising demand as cold weather 
arrived has slowed their rate of in- 
crease. In early November, crude in- 
ventories were only 2.6 million barrels 
higher than a month ago, although 14 
million barrels above two months ago, 
However, the significant thing in con- 
nection with crude oil stocks is that 
they now total only 255 million bar- 
rels, nearly 30 million barrels less than 
a year ago. This is a very reasonable 
level for crude oil inventories. 


On the unfavorable side are sev- 
eral factors which are exerting a very 
depressing influence on prices. Shut-in 
producing ability, both at home and 
abroad, is one. However, this has been 
softened by the regulation of both do- 
mestic crude oil and refined product 
production to current needs, except in 
a few areas. Furthermore, crude oil 
imports also are being held fairly well 
in check un.der the voluntary restric- 
tion program. 


Unfortunately, refined product im- 


._ports have been running 300,000 bar- 


rels per day, roughly 60 percent, 
greater than a year ago. Higher prod- 
uct imports have more than made up 
for reduction in crude imports. Con- 
sequently, total imports have been ex- 
cessive. Total imports (crude and 
products combined) in October were 
at a near all-time high of 1.7 million 
barrels daily, 200,000 barrels per day 
above last year. Total imports were 
continuing to rise in early November. 


However, chief reason for price 
weakness is an intense competitive 
battle for gasoline gallonage in the 
marketing division of the industry. 
Too many service stations are being 
built, as companies fight for a larger 
share of the market. This intense com- 
petition has led to retail price cuts, 
which have been met by others. 

Reduced retailed prices have forced 
refinery prices downward. In turn, the 
latter has caused refineries to seek to 
improve their profit margins by pay- 
ing less for crude oil. Every phase of 
the industry has lost. 

The industry needs wider spacing 
of service stations before this situation 
can be corrected. Since this appears 
highly unlikely, U.S. oil prices prob- 
ably will continue to be low and un — 
stable despite present favorable sup- 
ply and demand relationship. 
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have ship... will search 


GSI’s Motor Vessel SONIC is currently conducting marine seismic 
surveys in the Eastern Hemisphere. If you are planning offshore explo- 
ration in this area, you can: 
e fully evaluate known structures through seaward extension of 
land work 
e pinpoint areas of interest rapidly and accurately 


e save up to 75% the cost of an equivalent-coverage land survey 


Write for additional details on availability of the SONIC, a fully- 
equipped, 405-ton ocean-going vessel which pioneered the single-ship 
method of marine seismic surveying. 


| OCT... cag ladop Toy hac nd gil 


Geopnysicat Service Inc. 


100 EXCHANGE PARK NORTH bd OALLAS 3S, TEXAS 
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WELLS COMPLETED 
(Thousands of Wells 








5.6 
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New U. 


New U. S. wet completions 
totaled 39,981 for the first 10 months 
of 1958, indicating that total com- 


pletions for this year will reach the 
48.000 level. 

October’s 
again 


well completions 
4.000-well 
previous 


new 
the 
just as in each of the four 
months. With no major decline antici- 
pated in drilling activity during No- 


exceeded rate, 


vember and December, there is every 
likelihood that Wortp Ot’s forecast 
of 47,952 completions will be reached 
and possibly exceeded. 

New completions reported in Oc- 
tober amounted to 4,334. or 200 wells 
more than the 4,134 completions re- 
corded in September and 318 more 
than the 4,016 completions accounted 
for These favorable 
comparisons with the 


in August, are 


year’s low of 


3,553 wells, which was reported for 
April. 

Continued drilling activity 
the 


pletion of approximately 8,600 wells 


at the 


present rate would mean com- 


final two months of this 
total 39,981 
completions for the first 10 months, 


during the 


year, Thus, with a of 
the chances are good that U. S. com- 
pletions may range up to the 48,000- 


plus level. 
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FOOTAGE DRILLED 
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Activities... 
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ACTIVE DRILLING RIGS 


housands of Rigs End of Month 
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Summary of U. 
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ACTIVE ROTARY RIGS 
(Thousands of Rigs End of Month) 


S. well completions reach 39,981 


S. Drilling Activity 


(Source: Hughes Toot Compeny: 
JFMAMI SAS ONG 

















































TEN MONTHS 
January ~October 
October Sept. — — ——- 
ITEM 1958 1958 1958 1957 rm Diff. 
New Wells ee 
Oil. 2,041 1,997 19,647 23,352 - 15.9 
Distillate 56 50 641 616 + 4) 
ee 374 347 3,493 3,126 + 11.7 
Service 176 133 1,185 886 + 33.7 
Dry.. 1,687 1,607 15,015 16,891 - 11.1 
Total Wells 4,334 4,134 39,981 44, sa | — 10.9 
Footage ge Drilled 
(MIn. of Feet). . 17.3 15.6 162.5 184.8 Be: 12.1 








_ Samy of U. S. Wildcat + ee 


——— 











TEN MONTHS 
January-October 
October Sept. $$$ _______— 
ITEM 1958 1958 1958 | 1957 | % Diff 
New Field Discoveries: | 
ne are rae 69 51 607 727 — 16.5 
Distillate 7 5 76 ie |= 29.6 
Gas. 22 17 192 195 | — 16 
Total Discoveries....... 98 73 875 ~ 1,030 - 15.1 
Dry Wildcats 813 801 7,259 | 8,523 - 148 
Total Wildcats... . 911 874 8,134 | 9,553 - 14.7 
Percent Productive... . 10.8 8.4 10.8 10.8 . 
a. 8 are 89.2 91.6 89.2 | 89.2 
—————— oo = ell 
Details on Page 30 
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SUANSILIZNG TOOLS? 


This is just one of the three families of Grant 
Tools made for reaming, hole enlarging and 
stabilizing. For full information on fhese, and 
a wide range of other down-hole and surface 
tools made by Grant, send for your copy of 
the complete Grant Catalog today! 
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GRANT Makes Them All! 


There are not just one or two—but five—distinct types 
of Grant Drill String Stabilizers to meet every 

drilling requirement ...every well condition ...and 
every operator preference. 

For reaming and stabilizing—Grant has perfected the 
Model 1530, Model 6480-A and Model 2020 Reamers 
for use in the drill collar string for maximum 
stabilization and round, full gauge hole. 


For stabilizing only—Grant provides the Cushion 
Stabilizer and the Drilblade. Each assures proper drill 
string stabilization for faster penetration without 
increased weight on the bit. 


Whatever your stabilizing requirements, just remember 


that, when it comes to stabilizing tools, 
only Grant makes them all! 


OIL TOOL COMPANY 


Main Office and Plant: 


2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIFORNIA 
Cable Address: GRANTOOL 


AVENAL, BAKERSFIELD, COMPTON, VENTURA, WILLOWS, CALIFORNIA + LIBERAL, KANSAS + HARVEY, HOUMA, LAFAYETTE, LOUISIANA + LAUREL, MISSISSIPPI + FARMINGTON, 
HOBBS, NEW MEXICO « NEW YORK, NEW YORK + OKLAHOMA CITY, OKLAHOMA + CORPUS CHRISTI, HOUSTON, ODESSA, TEXAS + CASPER, WYOMING +» EDMONTON, CANADA 
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THIS AGE OF 


benefits YOU 


The specialist is important to you. The advanced 


technology he has developed in almost every field is 


making business more efficient, productive and profitable. 


This is especially true in the complex field of 


workmen’s compensation insurance. And the top 


specialist in this field is Texas Employers’ 


Insurance Association. 


For over 44 years we have provided this one kind of 


business insurance — and only one kind — to 


employers in Texas. And we have provided it at cost. 


Your TEIA team of specialists is ready to 


serve you. Call us today. 


. 


TEXAS EMPLOYERS 


INSURANCE ASSOCIATION 


HOME OFFICE 
EMPLOYERS INSURANCE BUILDING 
DALLAS, TEXAS 


AUSTIN F. ALLEN, Chairman of the Board BEN H. MITCHELL, President 


For more data on advertised products, use Readers’ Service Cards, 





SERVICE OFFICES 


ABILENE « AMARILLO * AUSTIN 
BEAUMONT ¢ CORPUS CHRISTI 
DALLAS ¢ DALLAS (OAK CLIFF) 
EL PASO * FORT WORTH 
FREEPORT * GALVESTON 
HARLINGEN ¢ HOUSTON 
LONGVIEW « LUBBOCK 
MIDLAND ¢ ODESSA « PORT 
ARTHUR ¢ SAN ANGELO « SAN 
ANTONIO ¢ SHERMAN « TYLER 
WACO « WICHITA FALLS 
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Practical Operating Hints 


These How-To-Do-It Ideas Can Save You Money 





Pot on Test Separator Gages Shrinkage 


When a well is being tested through 
a high pressure separator equipped 
with meters to measure the produc- 
tion, there is always the question in 
the mind of the operator concerning 
the exact amount of stock tank oil or 
distillate that is being produced. The 
discharge from the unit is emptied 
into a burning pit requiring meter 
measurement under pressure. 

A calibrated vessel (operating at 
atmospheric pressure) on the down- 
stream side of this separator shows 
the operator just how much stock 
tank oil is being produced in each 
dump of the separator. It is cali- 
brated from 0 to 100 percent so that 
with each dump of the separator, the 
amount of shrinkage can be read di- 
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rectly and this percentage deducted 
from the gross meter reading. 
After each dump it is a simple man- 
ner for the field engineer to read the 
glass gage showing the amount of 
liquid existing at atmospheric pres- 
sure. 


Build Convenient Rack 
For Fire Extinguisher 


A handy fire extinguisher can put 
a stop to most fire troubles before 
they have a chance to get a good 
start. This is especially true around 
a drilling rig where an uncontrolled 






































fire can be costly in lives, money and 
resources. 

Here is an idea for putting your © 
hand fire extinguishers where they are 
most likely to be needed and making 
them readily accessible. 


Cut a steel plate the size and shape 
of the base of the extinguisher. Weld 
three 1-inch squares of steel plate at 
90 degree intervals around the edge of 
the base plate, as shown in the photo- 
graph. The fourth, or open side of the 
plate, is welded or bolted to the rig. 
This makes a small holder in which 
the extinguisher may be set. 

To hold the top of the fire ex- 
tinguisher in place, use a small piece 
of light weight chain. Weld one end 
of the chain to the structure on which 
the holder is mounted. Wrap the 
chain around the extinguisher and 
latch it to a hook, bolt or separate 
link of chain welded to the rig. Be 
sure the latching device for the chain - 
is easy to release. 
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Hinged Gratings Make 
Excellent Cat Walks 


Cat walks along mud tanks may 
be rigged up for easy moving by tak- 
ing a link from a rotary chain and 
welding it up between the walk and 
the tank as shown. Angle iron braces 
are then hinged to the sides and when 
the tank is spotted on the new loca- 
tion, it is only necessary to swing the 
walks up in place and insert the 
braces. Grating material is used to 
cover the frames so that there is no 
danger of slipping. 





Pop Valve Protects 
Line Heater 


The installation illustrated can pro- 
vide cheap insurance if a regulator 
failure occurs between the low pres- 
sure heater supply gas system and the 
main high pressure system. 

The pop valve is installed just up- 
stream of the low pressure supply 
system and the discharge piped a 
safe distance away from the unit. The 
hook-up is extremely useful when in- 
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stalled on packaged production units 
where a high pressure separator and 
line heater are skid-mounted to- 
gether. If the supply regulator should 
fail and place full gas sales line pres- 
sure on the lower pressure connec- 
tions and equipment, the relief valve 
will safely divert the gas flow to a 
pit away from the unit. Without the 
valve there is a possibility of losing 
the producing equipment due to ex- 
plos:on and fire. 

The relief valve can be set to any 
desirable relief pressure lower than 
the pressure rating of the weakest 
connection and higher than the rec- 
ommended heater supply gas pressure. 





Pipe Joint Threads 

Preserve Open Valves 
Threads cut from joints of pipe 
tank 

excellent 


during battery construction 


make protectors for open 
ended valves. 

There are many occasions during 
piping operations when threaded 
joints of pipe must be cut into shorter 
lengths for proper fitting. The excess 
pipe threads cut from these joints can 
be effectively used as shown. 

The photograph shows a gas line 
“blow which is 
ended at all times. (The valve is con- 
nected on one with the other 
the the 


“junk” piece of threaded pipe were 


down” valve open 
end 
open to atmosphere). If 
not used as a protector for the valves 
exposed female threads, these threads 
could be damaged beyond repair by 
corrosion, rust, etc. With damaged 
threads on one end, the valve would 
be useless for other than this type of 
service. 

Installation of the “doped” pro- 
tector will effectively preserve ex- 
posed valve threads. 


place the 





Preheater Connection 
Raises Boiler Efficiency 


With the increased cost of gas for 
boiler fuel, the users of steam rigs 
must watch every corner to keep up 
the boiler efficiency. Besides covering 
the boilers with insulation, this con- 
tractor runs his feed water through 
coils of 2-inch tubing which are 
placed in the back of the boilers. After 
the heat has been absorbed from the 
fuel in the boiler tubes, the “squeal” 
is picked up on the back end of the 
boilers before it goes out the stack. 

Another simple connection is to 
the mud 


pumps so that it is jected up the stacks 


exhaust from 
in the boilers to increase the draft 
and the efficiency of the boilers. This 
is done by running the exhaust pipes 
beneath the stacks and turning them 
up into the stacks, This also cuts down 
the noise around the rig and places 
it at a distance from the rig floor. 





How-To-Do-lt 
ideas 
Earn Money, 
tool 


Wor.p Ot editors want how-to- 
do-it ideas, so your favorite short 
cut or invention could put money 
in your pocket! Write down the sub- 
stance-of your latest ideas and send 
them in with a picture or drawing 
of the installation . . . if accepted, 
$10 for each idea will be yours. Send 
those money-making ideas today to . 
Hints Editor, Wortp On, P. O. ° 
Box 2608, Houston 1, Texas. 











WORLD OIL DECEMBER, 1958 








VW hee FS FF Ff 


-_ we ewe 





“a 


Oo 
uW 
o 











aera 4 a 


wn 


ee = — - oe. - 


nase ieee 
oe 
“ — 
. ~- —_ - 
oe tn 


i -asnnsen nate naote 
ee aa 


{i 


DECEMBER, 1958 





Here’s the newest development in wire rope— 


American Steel & Wire 


Division of 


(8) FIBRESEAL 


It’s TIGER BRAND 
of course! 


This new wire rope was developed to meet the 
need for longer life in sand lines, swabbing lines, 
coring lines and cable tool drilling lines. It has a 
plastic impregnated fiber core which combines the 
good deterioration resisting properties of a plastic 
core with the excellent strand supporting charac- 
teristics of a fiber core. 


The plastic protects the fiber and prevents absorp- 
tion of acids and other hole fluids. Consequently, 
the rope retains its structural balance even when 
used in drilling or swabbing acidized or sour wells. 


One of these new Fibreseal ropes was used in 
cleaning out 23 wells. Twelve of the wells were 
acidized and very corrosive. After four months of 
service, the rope was checked for deterioration. 
The core was found to be in good condition, having 
resisted all well fluids without trouble. The user 
was extremely well pleased with the extra service 
life he obtained, and the behavior of the line has 
been very satisfactory. 


Send the coupon for the complete story on USS 
Tiger Brand Fibreseal Wire Rope. 


USS and Tiger Brand are registered trademarks 


American Steel & Wire 
Rockefeller Building 
Cleveland 13, Ohio 


Please send me your free folder on Tiger Brand Fibreseal 
Wire Rope. 
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United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors » United States Steel Export Company, Distributors Abroad 
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ANVIL Brand 








Anvil Brand Couplings start clean, 
run up fast because threads and 
chamfers are precision machined, 
gaged throughout manufacture, and 
electro- galvanized. Uniform wall 
thickness and properly aligned seal- 
ing surfaces provide dependable 
mechanical strength and full joints 
for trouble-free string service, mini- 
mum maintenance. 

Anvil Brand Fittings—A.P.I. 
Couplings for all oil field applica- 
tions, bushings, plugs, and nipples, 
are sold through your nearest sup- 
ply store. Engineering service is al- 
ways available from Anvil Brand 
Representatives in key oil country 
locations. Write for information. 


6 os 
REEL OS. 


POCKET SIZE THREAD GAGE | 








Identifies threads from 8 to 14 per inch, 
round or sharp, external or internal. Only 
64,” long. Write Oil Field Dept., Pittsburgh | 
Pipe and Coupling Co., Allison Park, Pa. 


ANVIL BRAND 


forged seamless and 
wrought steel 
pipe fittings 














PIPE and COUPLING COMPANY 


SON PARK 





Subsidiary: Anvil Products, Inc., Longview, Tex. 
Affiliate: Canadian Coupling and Fittings, Lid., Simcoe, Ont, 
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Install Tool Drawers 


Beneath Truck Bed 


Drawers made of floor plate ma- 
terial can be easily installed beneath 
the truck bed when the pulling unit 
is being mounted. They are made 
deep enough to hold all the hand 
tools and long enough to reach near 
the center of the truck bed. 

They are attached by taking two 
matched pieces of angle iron and 
welding one to the bottom of the bed 
and the other to the top edge of the 
drawer. They are made with approxi- 
mately -inch drop toward the cen- 
ter so that they will stay 
the truck is on the road. This con- 
incon- 


“put” 


tractor believes drawers are 


spicuous with no locks. 





Homemade Rack Keeps 
Gasket Material Dry 

rack to keep 
Make 


-inch by 6-inch wood 


This is a homemade 
gasket material dry and neat. 
a frame out of 2 
as shown in the picture. Drill holes 
on each for %- pipe or 
broom handles to pass through. Gas- 
ket material rolled up and tied with a 


side inch 


piece of string can easily be kept neat. 


When a piece of gasket material is 


For more data on advertised products, use Readers’ Service Cards, last page. 





when . 


needed, the amount can be rolled off 
and cut, the remainder tied back yp 


Telescoping Cat Walk 
Speeds Rigging-Up 


On mobile rigs where the truck ig) 
backed under the fifth wheel to move 


the rig, the catwalk between the drill 
pipe racks may be made to telescope! 
back the truck bed. When the’ 
truck is backed in and the rig i 
spotted, the truck is disconnected and] 
the walk pulled out into place with a 
winch line. . 
The support is then placed under 
the end of the telescoping part as 
shown, and the rig is ready for busi-} 
The support is adjustable to 
catwalk where the ground 


into 


ness. 


level the 
is not even. 





Tank Manifold Controls 
Low-Pressure Lines 


This supply gas scrubber and mani-- 
fold can be easily constructed and. 
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CARE AND EXPERIENCE 


Make Better Plugs and Swages 











P| NORRIS CARE AND EXPERIENCE Extra care and a practical use of 
ALSO MAKE BETTER : the fruits of long experience pro- 
vide an unbeatable combination 
in making tubular fittings. In 
‘ O-Ring Butterfly Valves machining and threading, Norris 
constant inspection in process 
surpasses “run-of-mill” line- 
Adaptor Nipples production. Each product must 
survive on its own merit. 


=| 
= 
re | 
% 


Refinery Swaged Nipples and Bull Plugs 


Welding Reducers and Caps 


Casing Nipples 
With all Norris operators, the 


Tubing Nipples products they machine must war- 
Reducing Couplings rant their satisfaction before final 
inspection. 


Combination and Right and Left 


Hand Tubing Couplings SPECIFY NORRIS FITTINGS 





forks 6OW. C. NORRIS, MANUFACTURER 








GOALITY DIVISION OF DOVER CORPORATION 
ani-- =e TULSA, OKLAHOMA 
and BRANCHES: GREAT BEND, KANSAS, CORPUS CHRISTI, HOUSTON, KILGORE, ODESSA, WICHITA 


FALLS, TEXAS; OKLAHOMA CITY, OKLAHOMA; SALEM, ILLINOIS; CASPER, WYOMING 
FARMINGTON, NEW MEXICO 
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GRAY gives you 

complete control 

AT ALL POINTS 
with 


complete safety 








From casing head to pressure 
gauge, Gray Multiple Zone Well 
Head Assemblies are designed for 
one purpose; Complete control of 
your well. 

Design, engineering and construc- 

tion are based on safety. That’s why 
you get more strength with less 
weight. Through simplicity of de- 
sign and maximum flexibility, the 
result is positive, efficient handling 
of every well control problem — 
single or multiple zone; high, me- 
dium or low pressure at any depth. 
Gray Well Control Systems 
complete control gives complete 
safety. 
Learn more about Gray’s Multiple 
Well Control Assemblies; see the 
Gray Catalog in Composite Catalog 
or write 





G 5806 


Tool Company 


HOUSTON 1, 
P. 0. Box 2291 


REpublic 4-1641 
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installed on any tank battery instal- 
lation. The manifold provides a cen- 
tral point from which all low pressure 
gas lines originate within the battery. 
This arrangement permits field per- 
sonnel to isolate immediately any sup- 
ply line in case of leakage, welding 
or cutting operations around any 
fired vessel etc. 
The scrubber is constructed of a 
piece of orange peeled 4-inch pipe 
and is equipped with a 1-inch inlet, 
outlet and drain. Clean gas passes out 
the top of the scrubber into the 1- 


inch horizontal header (located im- 
mediately behind the row of valves 
shown). This header is constructed 


of l-inch tees and short 1-inch nip- 
ples. Any number of tees can be used 
in the header providing any desired 
number of individual supply outlets. 
The 42-inch supply lines shown pro- 
vide low pressure supply gas to vari- 
ous pneumatic operated pilots and 
motor valves within the battery, The 
larger l-inch lines provide fuel gas 
for heater treaters. All supply lines 
are connected to the man‘fold by 
means of unions, In this manner the 
manifold can be constructed in the 
doghouse or shop if desired. 





Holes in Sheet Metal 
Keep Belts in Sight 


Keeping a constant check on the 
belts around your rig that drive the 
pumps, motors and other units is a 
“must” in a good preventive mainte- 


For more data on advertised products, use Readers’ Service Cards, last page. 





nance program. Being able to make J 
visual checks frequently without 
minimum loss of time has additio 
advantages. Here is one of the sims 
plest and safest ways of providing 
constant visual access to these belts 
and improving your chances for effis 
cient operation. 3 
The illustration shows large holes! 
cut in the face of the sheet metal 
guard covering the belts. These hole 
are then barred with small diameter 
steel rods welded in place. The closel 
spacing of the bars keeps hands and 
tools from getting inside the guard 
but does not hinder visual inspections 
of the belts. 
To make them conspicuous, the 
bars are painted a bright color. Inj 
addition, rig hands glancing at them! 
can see any obvious irregularity in the 
belts between regular inspections. é 


= 
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& 


- 
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Liquid Level Control 
Operates Pump Throttle 


The field constructed liquid level 
control shown in the photograph is 
used to control the engine speed of 
the field salt water disposal pump. 
The simple, easily fabricated control 
illustrated has operated successfully 











for a number of years. 

A 2-inch piece of pipe is attached 
to the.side of the salt water disposal 
tank. The weight shown inside the 
slotted portion of the pipe is attached 
to a small cable which runs over 4 
small sheave mounted on top of -the 
pipe section (sheave not shown). The 
cable then is attached to a float 
which rides on the surface of the salt 
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WHAT DOES OTTO McEVEN LOOK FOR 


IN CAT-BUILT EQUIPMENT ? 


DURABILITY. “I have owned Caterpillar-built machines 
for 21 years,” says Otto McEuen of Bakersfield, Calif., 
“and we give them plenty of tough work. They stand 
up and they’re always ready to go. I have one D8 that 
ran ‘way over 10,000 hours without an engine overhaul.” 


In the photo above you see Cat D8 Tractors digging 
out access roads and leveling a drill site on a new oil- 
held location south of Bakersfield. These machines are 
on the job day in, day out, 12 months of the year. Be- 
sides preparing site, they’re ready for excavating slush 
pits. for skidding rigs, for tank and firewall construc- 
tion. They team up with ’dozers, winches and rippers 
to move a lot of earth in a hurry. 


The D8, for example, packs 191 flywheel HP. It is 
available in either a torque converter model or direct 


drive with the exclusive Caterpillar oil clutch that 
rarely needs adjusting. This feature helps keep ma- 
chines where they belong—out on the job—and cuts 
down on maintenance and service costs. 


Take a real close look at these big yellow machines. 
Then have your Caterpillar Dealer demonstrate any 
Caterpillar track-type Tractor on your job. See for 


~ yourself how versatile it is, how it piles up production. 


Check the features that guarantee the kind of dura- 
bility Otto McEuen looks for . . . the kind of durability 


you want, too. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR 
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water in the tank. Obviously, any 
change in level or salt water will 
affect the weight and cause it to 
move up or down. A small cable 
clamp is attached to the float cable. 

If the float were to move down- 
ward, the clamp (and weight) would 
move upward until the clamp en- 
gages the horizontal pivot arm shown. 
The small steel plate in the center 
of the photo is welded to the pipe. 
The pivot arm acts abc it the middle 


bolt as a center. The spring shown 
(attached to the arm and to the 
pipe) tends to keep the arm in an 
upward position (this is the “off” 
position for the throttle since it is 
connected to the pivot right arm by 
the small wire shown), When the 
cable clamp moves the right hand 
portion of the pivot arm upwards, this 
releases tension on the throttle, and 
the disposal pump engine runs at a 
faster rate of speed. By adjusting the 


Fastest wav TO PAYOFF 


in anything but a chocolate shake 


Through thick and thin, there’s no job that can 

“shake” you when using driltrol stabilizers. 

With driltrol drillable wing stabilizers you 

e speed the time from spud-in to pay-off! 








You can put more weight on the bit 
for faster, controlled penetration. 
And, if washover is necessary, 
you count the time in 


minutes instead of hours! 


More than 25,000 of these 
stabilizers have speeded drilling 
all over the globe; controlled 
drilling as fulcrums, hole 
straighteners, key seat guides, 
and preventatives for pressure 
differential sticking. Sized to fit 
your job, priced at about half the 
cost of a single drill bit! 


If you haven't given driltrol a 
“fair shake’, call your 
driltrol man now! 


CALIFORNIA 

Bakersfield — FA 5-6608 
Long Beach —GA 4-0461 
Ventura — MI 3-4366 
LOUISIANA 

Lafayette —CE 4-2137 
TEXAS 

Houston — OL 4-4871 
Dickinson — 8-4421 
OKLAHOMA 

Oklahoma City — ME 7-3325 
WYOMING 

Casper — 3-3360 

CANADA 
Edmonton — 390-223, 3-6160 
Calgary — AM 2-5331, CH 3-6651 
EXPORT 

New York— Cl! 6-0970 

Los Angeles — RI! 9-8513 


driltrol 1361 East Hill Street * Long Beach, California 


For more data on advertised products, use Readers’ Service Cards, last page. 











position of the cable clamp, any de. 
sired level of water may be main. 
tained in the collection tank. 





Drilling Mast Stand 


Easy to Disassemble 


A drilling mast stand which com- 
bines necessary ruggedness but which 
easily and quickly is dismantled into 
three pieces for hauling between le 
cations, is used by a Canadian drilling 
contractor. : 

Instead of making the stand an alk 
welded, single unit, the welder f 
cated the drill pipe material X-b 
ing as a single unit which can 
pinned at four points to ears welded 
to the uprights. The pins, atta 
at their respective places by 
lengths of chain, make fast work 
assembling and disassembling oper 
tions. Hand-holds of sucker rod ma 
terial further aid the moving and 
positioning of the stand. 









Collapsible Stand Helps 
Working Conditions 


Pulling valves and doing other 
work around the pumps and engines 
on a rig can be difficult even under 
good conditions. This collapsible stand 
is one way to improve working co 
tions. It provides the solid footing 
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necessary for pulling on wrenches and 
lifting heavy parts. 





The stand is made of steel grating 
hinged to brackets which are welded 
to the frame of the pump or motor, 
It can be made to any desired length, 
The width of the stand, however, is 
controlled by the amount of space 
available for folding it down, out of 
the way, when it is not in use. 














The legs which support the outside 
| edge of the stand are pivoted. They 
may be extended straight down to the 
ground, set on blocks or angled in to 
the frame of the unit, whichever is 
| most convenient, Bright paint or lumi- 
nous tape applied to the edges of the 
stand make it conspicuous when it is 
in working position. 
Small platforms like this can be im 
| stalled on trucks and mounted as well 


st as stationary equipment to make work 
HEY! MIKE valeting easier and i | 

| tell ’em up at the office we made schedule — bang on 

| the nose! And Mike, do me a favour. Mail my regards 

to the guys who built that diesel. We could do witha 

| lot more of ’em around here!”’ | 








Already, oilmen are experiencing the superior power service given by 
the new Ruston air-cooled diesels ... the most advanced power units 
of their type . . . diesels with built-in stamina, traditional to Ruston 
manufacture. Extremely adaptable for all small-power applications 
in the oilfields, these diesels are superb in performance and their 
maintenance is child’s-play. Every Ruston diesel goes into the field 
with a proved record of absolute reliability. Its prototypes have 
undergone the most comprehensive tests in one of the world’s most 
modern engineering research centres .. . in temperatures ranging from 
-—40 to 130°F and in conditions ranging from ideal to the impossible. 
Your plant will have rea/ staying power if it’s Ruston-powered. 
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The power units backed by a first-class world-wide spares 


service to give you complete dependability. G 
arden Hose Transfers 


RUSTON & HORNSBY LTD. - LINCOLN + ENGLAND Chemicals to Reservoirs 
Associated with Davey, Paxman & Co. Ltd., Colchester, England : 













Here is a unique oil field use [0 


scrar > ar > aie satel 
Representatives for Pctroleum Industries; Beckley, Haltom & Hickman, The Americas Building, Rockefellei disc arded gal den hose and watt 
Center, 1270 Sixth Ave., New York 20, N.Y., U.S.A. | faucets. A conventional water faucet! 
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Fisher Level-Trols—universally accepted 
in the power and process industries 


High in sensitivity and accuracy! For full float range operation the Fisher 


Level-Trol is factory calibrated or zero adjusted to produce an accurate 3 to 

15 psi or 6 to 30 psi signal output. Designed, engineered and universally Write for Bulletin F4A 
accepted for most liquid level control, liquid level indication and interface for full details. 
control problems. Has simple liquid level adjustment indicating dial—com- 

bined pneumatic proportional band and specific gravity adjustment. Heavy- 

duty built—easy to operate—simple to service. Available with cage units for 

external mounting or internal top or side flange mounting with float sizes 


from 14” to 120”. 


IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... cCISHER: 


FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England SINCE 1880 
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KINZBACH PILOT SPEEDMILL 



















MINIMUM TOOL COST! 


aggregate are accurately centered in 


Positive signal of dulled blades by 


productive rotation. 


Write for complete information and prices 
on Kinzbach Pilot Speedmill Liner Cutter and 


other milling tools. 





KINZBACH TOOL CO., INC. 


P. O. Box 277 * HOUSTON, TEXAS 
EXPORT: 74 TRINITY PLACE, NEW YORK, N.Y. 





UP LINERS AT RAPID RATE WITH 


Cutting blades of sintered tungsten carbide 


liner by pilot nose for rapid, even cutting. 
Interchangeable blades can be quickly and 
easily fitted into a wide range of body sizes 
with tools commonly found on drilling rigs. 


circulation prevents loss of rig time in non- 


DRILLS 


casing or 


restricted 








WORKOVER TIME REDUCED... 















versatile, with spudding attachment 
optional. They are fast working . . . 





WICHTEX PORTABLE ROTARY RIGS 
2,000’ to 5,000’ capacity 


more times over . . . than any other 2,000’ 
servicing unit you can buy! They are attachment optional 





YOUR BEST BUY... 
For Fast Dependable Service 


Wichtex units pay for themselves . . . WICHTEX WELL SERVICING UNITS 


to 12,000’ capacity—spudding 


& 
letel bile . . . and i 
Oe ee et eee WICHTEX 


INVESTIGATE: MACHINERY COMPANY 


P. O. Box 2250 
Wichita Falls, Texas 
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and short length of garden hose pro. 
vide the means of transferring emul. 
sion breaking chemical to chemical] 
pump reservoirs. 

The faucet is screwed directly into 
the chemical drum and is connected 
directly to a street ell mounted in the 
side of the pump chemical reservoif 
by means of the garden hose. In this 
manner, chemical is transferred from 
the drum to the pump with the least 
possible waste, due to spillage or leak- 
age. 

In most cases a hand container js 
used by field personnel to transfer 
chemical from the drum to the pump. 
Many times a considerable quantity 
of chemical is lost due to spilling or 
overflowing the hand container while 
filling. Use of the method shown can 
save money in lost chemicals, Field 
personnel simply open the faucet 
when the reservoir requires filling. 





Cement Foundation for 
Rig and Pump Unit 

When drilling in proven fields, 4 
standard procedure was arranged by 
one company so that the crew who 
made the rig foundation also made 
the foundation for the pumping unit. 
It consists simply of a concrete slab 
with a square hole in the middle for 
the rig’s cellar. It is then a simple 
matter to spot the substructure for the 
drilling rig, and when it is moved off, 
the pumping units being skid-mounted 
are brought in and bolted down on 
bolts which are grounded in the orig 
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poitARrs® 


You are jetting away money uselessly—if you barrels of dollars away? The HOMCO Closed 
aren't using the HOMCO Closed Circuit Dual Circuit Dual Centrifuge reclaims the barite, the 
Centrifuge. 16 pound mud costs from ten to emulsion, the chemicals, the water and DISCARDS 


twenty dollars per barrel. Are you jetting these " ONLY THE DRILLED SOLIDS. 
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HOMCO 


HOUSTON OIL FIELD MATERIAL COMPANY. Inc 


HOUSTON, TEXAS 
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RESEARCH * ENGINEERING : 
° 


DEVELOPING * MANUFACTURING 


DIRECTIONAL DRILLING © FISHING & CUTTING © ELECTRICAL WELL SERVICES © OILFIELD SUPPLIES » EXPORT TOOLS & SERVICE 























GET 

THIS 
DARCOVA 
BULLETIN 


... featuring 
cup selector 
charts! 
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VALVE & MANUFACT 4 


DARLING 


sas 


The advanced design and construction 
features of Darcova valve cups, seating 
cups and rings offer unmatched per- 
formance, efficiency and economy! With 
a full range of precision sizes and tex- 
ture-engineered compositions to 
choose from you can meet conditions 
exactly! You can prolong pumping 
efficiency and cut replacement costs! 
Take advantage. Send for Bulletin 
5502 ...and specify DARCOVA 


DARLING VALVE 


& MANUFACTURING 
COMPANY 


WILLIAMSPORT 28, PA. 


call 4 
THE ORIGINAL COMPOSITION CUP | 
Ww 








nal concrete out of the way of the 
rig. 

The foundation is made by leveling 
off the site and laying reinforcing 
material in the area to be covered and 
then running a 6-inch slab, usually 
mixed trucks. 


furnished by transit 


' The hole is made by setting forms 











approximately 4-feet-square. Then the 
cellar is dug to allow space for the 
and 


head. As soon as the concrete is set, 


blowout preventers the casing 
the foundation for the rig is moved in 


and the rig set up 


Install a Lubricator 
On Gas-Operated Pump 


The lubricator shown in the pho- 


tograph is installed on the input gas 
line to the power end of a tank bat- 
tery fire wall pump. Many small size 
steam pumps have found valuable 
use as fire wall circulating pumps. 
These pumps generally are powered 
by lease gas instead of steam. Due to 


the field 


(many contain salt water etc.) some 


nature of most wet gas 
means of lubricating the pump slide 
valves is required. In order to provide 


of 


the pot or lubricator illustrated is 


a convenient means lubrication, 
used. 
A tee 


input gas line to the pump. Two nip- 


is installed running in the 


ples, a bushing and a valve complete 
the connection requirements for the 
installation shown. The lubricator is 
installed on top of the last nipple. By 
removing the screwed cap on top, oil 
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can be poured into the pot. Each 
time the pump is used, the valve 
below the lubricator is opened and 
any desired amount of oil is allowed 
to flow into the gas stream and into 
the pump. This provides sufficient 
lubrication for the steam end valve 
parts. If necessary, the valve below 
the lubricator can be “cracked” and 
a small, constant quantity of lubri- 
cating oil will enter the input gas 
stream as long as the pump is in 


operation, 


Turnbuckle Anchors 
Dope Bucket to Floor 


A dope bucket which can be picked 
up easily and moved when necessary, 
yet will “stay put” when in use despite 
that 
unattached 


the vibration otherwise would 


cause an unit to move 


about on the steel floor, is shown in 


the photograph. 





Mounted on three pipe legs, the 
bucket’s under side is equipped with 
a steel eye and turnbuckle, the latter 
hooked to another eye welded to the 
floor. Spotted at this point, and with 
several turns of the turnbuckle, the 


bucket thus is anchored firmly, with 
no possibility of its being knocked 
over. 

By using a smaller container welded 
to the side of the larger one, a place 
is provided for the brush and results 
in less waste caused by the brush be 


coming overloaded. 
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In the San Juan Basin 
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Time-cycle intermitters, 
plunger-lifts boost output 


By A. J. Dudenhoeffer, Assistant Division Gas Production Engineer 
El Paso Natural Gas Company, Farmington, N. M. 


nated. Proper producing methods re- 
sult in production increases ranging 
from 3.9 percent to as high as 212.5 
percent. 

The San Juan Basin is located in 
the northwestern part of New Mexico 
and the southwestern part of Colo- 
rado. The Mesa Verde formation is 


EFFICIENT GAS WELL production in 
the San Juan Basin is maintained 
through use of intermitters and 
plunger-lift equipment used in vari- 
ous ways to fit individual well require- 
ments. Liquid accumulation in the 
well bore and paraffin deposits in pro- 
duction tubing strings can be elimi- 
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the major gas-producing formation in 
the San Juan Basin, with producing 
depths ranging from 4,500 to 6,500 
feet. The Pictured Cliffs sandstone 
formation is the secondary gas-pro- 
ducing zone in the area. Here, pro- 
ducing depths range from 1,800 to 
3,500 feet. Sand sections in both pro- 
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ducing horizons are fine-grained with 
average grain size of 0.10 millimeters.’ 
Permeabilities range from 0.01 to 8 
millidarcys, the average being 1 milli- 
darcy. Due to this relatively low per- 
meability, the majority of the wells 
drilled in the area require stimulation 
before commercial production can be 
obtained.? As of March, 1958, there 
were 3,439 producing wells in the 
basin. Of this figure, 1,416 are Mesa 
Verde producers and 2,023 are Pic- 
tured Cliffs producers. 

Mesa Verde gas is gathered into a 
900-psi line. Individual well produc- 
tion varies from 25 Mcef per day to 
+,700 Mcf per day. Average daily 
production is 650 Mcf per day. Pic- 
tured Cliffs gas is gathered into a 
250-psi line. Here, individual well 
production varies from as low as 10 
Mef per day to as high as 8,000 Mcf 
per day. The per-well average pro- 
duction is 400 Mcf per day. Net effec- 
tive pay and permeability appear to 
be the chief factors governing volume 
production. 


Problems. Liquid production from 
gas wells in the basin consists of dis- 
tillate, oil and water. When the gas- 
to-liquid ratio reaches a certain point, 
the quantity of gas produced is not 
capable of lifting all well liquids to 
the surface against existing line pres- 
sures. This eventually causes the well 
to “log” up with liquids and restricts 
gas flow to the pipe line. In some 
cases production is shut off completely 
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until the bottom-hole pressure builds 
up enough to lift the liquids to the 
surface. The well remains on a pro- 
ductive status until enough liquids 
again accumulate in the well bore to 
restrict gas production. Liquid produc- 
tion varies from 1-125 barrels per day. 
When a gas-liquid ratio is lower than 
100,000 cubic feet per barrel, a well 
can be expected to give trouble inso- 
far as loading up with liquids is con- 
cerned, 

In localized areas, Mesa Verde pro- 
duction consists of crude oil with a 
high paraffin content. Accumulation 
of paraffin in the tubing restricts gas 
flow. In extreme cases paraffin de- 
posits will completely plug the tubing 
if not removed. 


Use of intermitters. A 1'4-inch 
tubing string, called a siphon or un- 
loading string is commonly used in 
completion of Pictured Cliffs wells. 
Gas is produced to the sales line from 
the casing. Liquids that accumulate 
in the well bore are unloaded through 


the 14-inch string by use of a time-, 


cycle controller operating a motor 
valve. As the motor valve is opened, 
the liquid accumulation is unloaded 
to atmosphere. This is commonly re- 
ferred to as purging the well. In each 
instance where liquids are unloaded 
to the air, gas used to bring this liquid 
to the surface is wasted. A portable 
test separator has been equipped so 
that gas, liquid and pressure data can 
be determined during the operation 


FIGURE 2—Drawing shows 
the most desirable type of 
plunger-lift installation as 
used in the San Juan Basin. 
Here, gas is produced 
through the tubing string to 
the 500 psig sales line. The 
plunger is inserted into the 
well by use of a lubricator. 
The time cycle controller 
with a motor valve shuts the 
flow line in and the plunger 
falls to the bottom of the 
tubing where a tubing stop 
previously has been set. At 
a predetermined time (rang- 
ing from 30 minutes to one 
hour) the surface controller 
- will open the flow into the 
sales line. This brings the 
plunger (and liquids accu- 
mulated above plunger in 
the tubing string) to the 
surface. The flow of gas 
holds the plunger in the lu- 
bricator until next cycle is 
repeated by the surface con- 
troller. Determining best 
cycle is a trial and error 
proposition until optimum 
production is obtained. 








and purging of a well. Knowing these 
factors, a suitable cycle using the least 
amount of gas to lift the water can 
be obtained. 

Mesa Verde wells are equipped 
with a 2-inch tubing string which is 
used as the producing string. The 
ability of the well to lift all liquids 
coming into the well bore with the 
gas as it moves to the surface depends 
upon velocity of the gas stream and 
the amount and type of liquids pro- 
duced. As the velocity of the gas mov- 
ing to the surface decreases (as a re- 
sult of bottom-hole 
pressure), the pressure gradient in the 


drawdown in 


tubing increases and reduces gas flow. 
So long as the formation is sufficiently 
competent, all that happens is that 
the bottom-hole pressure is raised, the 
production declines a little and the 
pressure gradient in the tubing be- 
comes steeper. 

This 
point where the well will load up and 
The condition will continue to 
until the bottom-hole pressure 
increases to a point which will unload 
liquids against existing line pressures. 
This may occur in a period of a few 


situation can progress to a 
die. 
exist 


hours to several days. The logging 
condition can be alleviated before the 
well actually dies by opening the well 
to atmosphere so that the enormous 
increase in velocity caused by the 
pressure drop will literally purge the 
tubing string and reduce its pressure 
gradient. The economic optimum fre- 





About 
the 
Author 





A. J. Dudenhoeffer graduated 
from Texas A&M College in 1951 
with a B.S. degree in petroleum en- 
gineering. He worked for Baker & 
Taylor Drilling Company in the 
Hobbs area until 1952 and then 
served with the Corps of Engineers 
until 1954. He joined El Paso Nat- 
ural Gas Company as a gas engineer 
and production engineer in the San 
Juan Basin and in 1957 was pro- 
moted to assistant division gas- 
production engineer. 











WORLD OIL DECEMBER, 1958 












Past 
Can 


ped 


he 
Lids 
the 
nds 
ind 
ro- 
Ov- 
re- 
ole 
the 
yw, 
tly 
lat 
the 








DECEMBER, 1958 





quency of purging then becomes a 
compromise between the gas produc- 
tion loss resulting from the liquid ac- 
cumulation and the quantity of gas 
used to get rid of the liquids. 

The water lifting efficiency of the 
flowing gas in the tubing string is low, 
although gas velocity at the surface 
is high. The flowing gas velocity at 
the bottom of the well (where velocity 
is most needed) is low because of the 
pressure gradient and friction loss in 
the tubing, so that the pressure drop 
at the bottom of the well bore is not 
nearly as high as at the surface. There- 
fore, a very large slippage loss exists. 

This is not the case where liquid 
hydrocarbons are produced. Where 
liquids are saleable hydrocarbons, 
they are collected in tanks on loca- 
tion. When the purging frequency be- 
comes established, automatic time- 
cycle controllers or intermitters may 
be installed to perform the purging 
operation. Typical orifice meter charts 
showing the production cycle before 
and after intermitter installation are 
shown in Figure 1. Table 1 compares 
well performance before and after 
installation of the intermitters for 
purging purposes. 

As may be seen from Table 1, the 
percentage increase from this produc- 
tion method ranged from 3.9 to 117 
percent, with the average on the 11 
wells tested being 27.4 percent. The 
amount of gas used to lift liquids in 
this operation varies from 5 Mcf per 
barrel to 10 Mcf per barrel. 


Plunger-lift installations. There 
have been several articles written on 
the theory and principle of operation 
for plunger lifts.*»*:*®* The most de- 
sirable type of installation applied to 
the San Juan Basin is shown in Figure 
2. A typical orifice-meter chart of the 
plunger-lift type installation is shown 
in Figure 3. On this particular well, 
production before installation aver- 
aged 629 Mcf per day. After installa- 
tion, production averaged 780 Mcf 
per day, or an increase of 24 percent 
per day. Table 2 is a summary of re- 
sults from this type operation. 

As may be seen from Table 2, the 
range of production increase is from 
8.3 percent to 39.7 percent, the aver- 
age being 21.9 percent. Liquid pro- 
duction increased 29.2 percent. Cer- 
tain advantages obtained by this type 
Operation are: 
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@ Steady gas production is main- 
tained without the waste of gas ex- 
perienced by purging the well to at- 
mosphere to unload liquids. 

© The plunger acts as a scraper to 
keep tubing free of paraffin and other 
deposits. 

e The necessity of cutting paraffin 
on a regular basis has been eliminated. 

This type installation will not oper- 
ate in all wells because of the slow 
buildup in bottom-hole pressure while 
shut in. 

For wells that will not operate by 
this method, the procedure shown in 
Figure 4 (gas flow through casing, 
liquid flow through tubing) is used. 
Results obtained from this type of 
plunger-lift installations are sum- 
marized in Table 3. Increased pro- 
duction due to this method ranged 
from 6.8 to 212.5 percent. The aver- 
age increase in daily production was 


98.8 percent. Liquid production in- 
creased 79.5 percent. 

Advantages of casing gas produc- 
tion over tubing gas production are 
are follows: 

® Liquid accumlation and friction 
loss are held to a minimum, permit- 
ting higher gas-production rates which 
approach the theoretical maximum 
possible. 

® Gas flow from the casing is at a 
lower velocity, and a much cleaner 
and drier gas is produced. Gas flow is 
not affected greatly by liquid cycles, 
with a resulting smooth flow of gas. 

© Liquid-lifting efficiency is main- 
tained at a high level. (The ratio 
ranges from 1.6 Mcf per barrel to 3.5 
Mcf per barrel for a 5,000 ft. well.)? 


New developments. Presently, a 
tubing dump valve developed in. the 
San Juan Basin is working to the 
satisfaction of the operators con- 
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TABLE 3—Gas Produced Through Casing, Liquids Through Tubing by Plunger Lift 


Gas Production, Mcf per Day 


FIGURE 4—Here, gas is 
produced through the casing 
to the sales line. The an- 
nulus between the casing 
and tubing acts as a long 
separator with liquids ac- 
cumulating at the bottom of 
the well bore. Through the 
use of a lubricator, time- 
cycle controller and choke, 
the plunger is cycled up and 
down the tubing. With a 
casing-tubing volume ratio 
in the order of five to one, 
a standing valve is used. 
With each trip of the 
plunger, the liquid is trans- 
ferred from the casing to the 
tubing as a result of the 
differential pressure created 
as the plunger is moved to 
the surface. As the plunger 
enters the lubricator, the 
automatic shut-off control 
actuates the time-cycle con- 
troller, shutting off the flow 
of gas. The plunger then 
falls back to rest on the 
standing valve. The standing 
valve retains the liquid that 
has been moved into the 
tubing during the previous 
cycle. This liquid then is 
moved to the surface during 
the next cycle of the plunger. 


Hydrocarbon Production, 
Barrels per Day 


Percent 








: | Percent | 

WELL NAME Before | After | Increase | Before | After | Increase 
Atlantic State 6 8 25 212.5 1.1 2.5 127.3 
Barrett 4 294 388 32.0 3.5 4.2 20.0 
San Juan 32-9 7 484 763 57.6 * * | ee 
San Juan 32-9 17 92 141 53.3 1.0 2.0 | 100.0 
Newberry 5 110 196 78.2 1.0 1.5 50.0 
Jones 3-A 297 700 135.7 0.0 3.0 
Stewart 3 46 205 113.5 0.0 1.0 
Elliott 1-A 111 207 86.5 0.5 1.0 100.0 
Case 3 SS 94 6.8 0.0 1.0 : 
Stewart 2-A S4 262 211.9 0.0 2.0 

Average 98.8 79.5 


* Liquid production not measured. 


cerned, This valve is set in the bottom 
of the tubing above the tubing per- 
forations and packed off. The tubing 
is vented to atmosphere. Gas is pro- 
duced through the casing and liquid 
accumulation in the casing is per- 
mitted to enter the tubing through a 
small orifice. As hydrostatic pressure 


overcomes the spring setting on the 
valve, the valve opens and gas pres- 
sure then unloads the slug of liquid. 
As the weight of the liquid is re- 
moved, the valve closes and the cycle 
is repeated. As yet, no actual con- 
clusions can be drawn from this 
method of production. 





Conclusions. No direct over-all con- 
clusions can be derived from the fore- 
going data because each well must be 
treated on an individual basis. Gen- 
erally speaking, the following con- 
clusions are valid: 


@ Intermitters perform satisfac- 
torily on Pictured Cliffs wells. 


@ Intermitters be used on 
Mesa Verde wells that are open-hole 


completions since these wells cannot 


must 


be produced through casing. 


® Mesa Verde wells producing 
above 500 Mcf per day that have 
trouble unloading liquids can be 
helped by use of a plunger-lift opera- 
tion producing gas and liquid through 
the tubing. This method does not 
waste gas by blowing to atmosphere 
to remove liquids. 


@ Mesa Verde wells producing less 
than 500 Mcf per day that have 
trouble removing liquids (provided 
they are cased through the pay zone), 
can be helped by plunger-lift instal- 
lation operating in the tubing. This 
method requires that gas used to lift 
the liquids be blown to the atmos- 
phere, but the efficiency of lift is 
much greate1 with intermitter 
applications. 


than 
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Why North Dakota is an oil-producing state 


The Nesson Anticline has transformed North Da- 
kota from a non-oil state into a 13-million-barrel-a- 
year producer within seven years. And the area’s 
future looks just as bright as its past. At least 22 


locations are now active, eight of which are being 


projected to test horizons below the main producing 
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formation—the Madison. Also, predictions are that 
the anticline’s present 75-mile north-south limits may 
well be extended to 100 miles. For the latest in the 
Wor -p Ot series of technical reports on the nation’s 


most promising oil areas, turn to Page 148. 
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FIGURE 1—Kermac’s Rig No. 46 is equipped with a 10-foot diameter fender column on both port and starboard sides of the barge 
structure. Fender column at right was converted to a 500-barrel reserve pit. 


This offshore rig was equipped with. . . 


Additional mud storage at nominal cost 


Kerr-McGee Oil Industries Inc. successfully converted an 
integral structural part of their Rig No. 46 to a 500-barrel 


capacity reserve pit 


By John Cox, Supervisor, Engineering and Maintenance 
_ Kerr-McGee Oil Industries, Inc., Morgan City, and 
Robert W. Scott, Engineering Editor, Woritp O1L 


Kerr-McGee Ou Inpbusrtries, INc. 
recently installed a unique liquid mud 
storage facility aboard their Rig No. 
46, an offshore drilling barge. A 10- 
foot diameter fender column, an in- 
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tegral portion of the barge structure, 
was converted to liquid mud storage. 
An additional 500 barrels of storage 
was obtained at a nominal cost of 
$12,000. 


Kermac engineers were faced with 
the problem of providing an addi- 
tional 500 barrels of liquid mud stor- 
age aboard their Rig No. 46 (Figure 
1). The lease operator (for which the 
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rig was drilling) had requested this 
storage in addition to the existing 
800-barrel active storage due to pos- 
sibly hazardous drilling conditions in 
the area. 


Mud Tanks. Initially, additional con- 
ventional mud tanks were considered 
as a solution to the problem. These 
tanks were found unsuitable after 
evaluation indicated the following 
undesirable conditions: 

® Installation of conventional tanks 
would reduce considerably the sur- 
face working area available to per- 
sonnel on the rig. 





cated on the port side and the other 
on the starboard side of the struc- 
ture. (Figure 2). The columns are 
10 feet in diameter and extend from 
top to bottom of the barge. 

Since they were readily available, 
consideration was given to a means 
of converting the most accessible col- 
umn to wet mud storage. Utilizing a 
column for storage presented several 
apparent advantages: 

® No additional space would be 
required, 

© A minimum of construction work 
would be required. 


© Company maintenance personnel 


10' Dia. Fender Column 








Converted To Reserve 

































Wet Mud Storage 


Tubes |4'-6" 
Diameter 
































VOUEUEEOUEUEREOUNEL 
| ||Helicopter Landing 
Deck 





{HA 


i Engine 

| Room 

| 

| TTT TTT 
| ff Dry Sack —}Mud Tanks) ||| 
| ae elie ccd pengetnentteneet i 

Mud & Cementing —| 6 Line Dump 

| Units In suction Pit 
5 Hi 
N 


TTT T ™ HNN} YY 
Le 


tpi Wty 1 = 
| Pint (LU | 1 oot 















=~, 











Pe ® 


J 























Etat) 








8' Apart, 
Possible 


























4 





is 


Not To Scale 


FIGURE 2—This schematic layout of Rig No. 46 shows the 


piping arrangement re- 


quired for the fender column conversion job, The 2-inch line is tied directly into the 


rig mixing pump manifold. 


@ The barge structure was origi- 
nally designed to support equipment 
installed at the time the unit was 
constructed. Since additional tanks 
would have to be designed for 18-20 
pound mud, considerable bracing and 
structural work would be required to 
support this added weight. 

® The over-all cost of the conven- 
tional installation would be prohib- 
itive, 

With the above facts in mind, at- 
tention was directed to the barge 
structure itself for a possible answer 
to the problem. 


Fender Columns. Rig No. 46 is 
equipped with two “fender” columns 
which are an integral part of the 
barge structure. One column is lo- 
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could complete the conversion on lo- 
cation. 

® Cost of conversion would be a 
minimum compared to conventional 
mud tanks. 

Although these advantages made 
the fender column conversion attrac- 
tive, several serious problems were 
obvious. 

Chief disadvantages of the conver- 
sion were: 

®@ Some dependable means of trans- 
ferring liquid mud from the column 
to the regular mud system had to be 
determined. 

® Due to “settling out” properties, 
mud stored in the column would 
have to be provided with some means 
of constant agitation, 





Conversion. After considering al] 
possibilities, the fender column con- 
version appeared to be the most at- 
tractive alternative from an economic 
standpoint. Conversion procedures 
were as follows (Figure 3): 

A conical steel “bottom” (36-inch 
wall thickness) was designed, built 
and installed at a point 45 feet below 
the top of the column. The “bottom” 
was equipped with a 6-inch drain 
line which extended through the wall 
of the column. A valve and reach rod 
were installed so that mud could be 
dumped when necessary. A clean-out 
many-way was installed in the col- 
umn wall immediately above the cone 
bottom section. 

A 6-inch re-circulating line was in- 
stalled as shown in Figure 3. This 
line was manifolded to the transfer 
pump selected for the job so the 
pump could be used to agitate the 
mud. 

A 2-inch submarine gun line also 
was installed. This line was equipped 
with three jets and connected to the 
rig mixing pump. The line was in- 
stalled to provide a means of stirring 


the mud in event the combination 


‘agitator-transfer pump failed or was 


out of service for a sufficient length 
of time to allow mud to settle out. 
This line also is the “fill” line for 
the column, Mud is pumped from the 
main system by the mixing pump, 
through the line to the column for 
storage. 

A deck section welded 
place 4 feet below the top of the 
fender column. The 4-foot recess pro- 
vides a housing, preventing damage 


was into 


to the surface equipment by the ng 
boom which unloads material directly 
over the column. The deck is pro- 
vided with an access hatch to the 
column (Figure 4). 


Pumps. A 10-inch two stage, oil lubri- 
cated, deep well turbine pump. was 
selected for the transfer and agitating 
requirement. .The pump is equipped 
with cast iron fittings and powered 
by a 25-hp, a.c. electric motor. 

The pump is installed in the col- 
umn with. the suction positioned ap- 
proximately 4 inches above the cone 
bottom and hung from the upper deck. 
A 6-inch discharge hose connects the 
pump housing to the manifold sys- 
tem shown in Figure 4. The manifold - 
system allows mud to be pumped di-- 
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rectly to the main mud system or to 
be re-circulated through the fender 
column. 

Two pumps were purchased for 
the installation. One is used in the 
column proper while the other serves 
as a stand-by unit. If a pump should 
happen to fail, it can be completely 
changed out in approximately three 
hours time. 

An extended test period was ini- 
tiated upon completion of the pump 
installation, In one instance, the 
pump was used for a total period of 
1) days, 24 hours per day, without 
shutdown. Following this test, the as- 
sembly was removed from the col- 
umn, disassembled and examined. 
Little wear was evident and no oper- 
ational troubles were encountered 
during the test period. 

Final cost figures are not available 
at this time, However, the entire in- 
stallation including labor, welding, 
electrical work, all materials and two 
completely equipped pumps is esti- 
mated to have cost approximately 
$12.000. 

Considering the problems involved, 
this is thought to be a most econom- 
ical price for an additional 500-barrel 
reserve pit equipped for continuous 
agitation. 
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FIGURE 3—Here is a schematic drawing of the converted fender column. 
The deep-well turbine pump is positioned approximately 4 inches above 
{Not to scale) 


the conical bottom section. 
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FIGURE 4—The layout of surface equipment and manifolding is shown 
here. The manifold system allows mud to be re-circulated through the 
fender column or to pumped directly to the main mud system. 








For Two-String Duals .. . 





Intermittent gas lift 


operation is successful 


Good results are obtained from lifting parallel string 
dual wells with two strings of retrievable intermit- 


tent flow valves 


By William P. Massey 
President, Camco Gas Lift Company 


Odessa, Texas 


THE TREND toward multiple zone 
completions has not been without its 
problems. But a major company, faced 
with the problem of dually complet- 
ing a West Texas well in which both 
zones would shortly be in the low 
bottom-hole pressure—low productiv- 
ity index stage, has applied the latest 
techniques with an improved arrange- 
ment of surface controls to come up 
with some outstanding results. 


Two zones of a dual well seldom 
will be lifted in exactly the same 
manner due to different reservoir 
characteristics. For example, it has 
been necessary that a dual be lifted 
using a combination of two of 
three methods: intermittent, fluid 
operation or continuous flow. The 


any 


zone to be produced intermittently 
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should be categorized as follows: 
High BHP—Low PI 
High BHP—Medium PI 
Medium BHP—Medium PI 
Medium BHP—Low PI 
Low BHP—High PI 
Low BHP—Low PI 


For the continuous flow 
the zone is categorized only as: 
High BHP—Low PI 
Medium BHP—Low PI 
Medium BHP—Medium PI 
For the continuous flow method, 
the zone is categorized only as: 
High BHP—High PI 
The intermittent process of lifting 
a dual well has found wide applica- 
tion because it is usable for almost all 
well conditions. The basic intermit- 
tent gas lift valve has been used satis- 
factorily for continuous flow by merely 
installing a sized choke in the surface 
gas line and leaving the surface in- 


method, 


FIGURE 3 
termitter open. It can be assumed 
that the intermittent process is most 
desirable for lifting both zones in all 
categories, 

The big objection to the intermit- 
tent type of dual gas lift has been 
that the two intermittent valve strings 
in a dual well are incompatible when 
using the casing annulus as a com- 
mon source of gas. Since bottom-hole 
pressure decline usually is inevitable, | 
changing conditions can cause one 
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Figure 1 is an actual dual installation in 
West Texas showing the intermitter and 
flowline motor valve arrangement neces- 
sary for two-string intermittent operation. 
The intermitter pilot (center) also oper- 
ates the flow line valves. The schematic 
drawing (Figure 2) shows equipment nec- 
essary for a two-string dual well with in- 
termitting gas lift valves. The multiple 
control intermitter (Figure 3) is operated 
by the pilot arrangement shown here. 
Three bleed orifices and pivot arms and a . 
three-section timer wheel control the gas 
intermitter valve and flowline motor valves. 
A typical pressure recorder chart (Figure 
4) shows casing injection pressures along 
with closing pressures of operating valves. 
It is noted that the closing pressure of the 
lower zone operating valve declines to the 
same pressure as the upper zone operating 
valve after approximately 15 minutes has 
elapsed. This is due to the opening of the 
motor valve on the upper zone flow line. 
The lower zone is producing 205 barrels 
of oil per day through 2 1/16-inch tubing. 
The operating valve for this interval is at 
5,440 feet. Valve operating pressure is 860 
psig at 60 degrees. The upper zone is pro- 
ducing 172 bopd. The operating valve for 
this string is at 5,385 feet. Valve opening 
pressure is 840 psig at 60 degrees. Both 
intervals are being lifted by retrievable, 
intermitting pressure-operated valves. 


109 





























































how the problem of dually completing 


a well near stripper stage was solved 


injection or 
This 


means thiefing of most of the gas by 


string to have a lowe: 


producing level than the other. 
one zone and high gas input ratios. 
The other zone is starved for gas and 
does not produce the required 
amount of fluid. 


Here’s 


the problem of 


how this company solved 


dually completing a 
well approaching the stripper stage. 


Gas injection was controlled by a 


regular time cycle controller which 


also controlled a motor valve on each 
flow line. The flow line motor valves 
normally open, allowing static buildup 
of each zone between injections. 


The complete cycle for lifting both 


zones intermittently is as follows (Fig- 
ure | and 2): Motor valves A and B 
are open, allowing producing Zones 
A and B to build up to static level. 
The time cycle intermitter (C) is 
closed, preventing gas injection into 


the casing annulus. When intermitte1 
C’) opens for a short period of gas 
B closes, being 


C’. Motor 


injection, motor valve 


actuated by gas intermitte: 


period of time than the gas injection 
period. This directs gas through the 
valve to lift Zone <A Motor 
valve B opens after the fluid slug from 
The next 


only. 


Zone A reaches the surface. 
gas injection period closes motor valve 
A, and Zone B is produced in the 
same manner. Figure 3 shows the in- 


termitter ra EF 


Subsurface equipment consists of 
wireline retrievable intermittent type 
valves in full-opening, side-pocket 
mandrels. 

The depth of the lower zone usually 
is several hundred feet below the 
upper zone. It is necessary to separate 
the two producing zones, and isolate 
the gas in the annulus from the upper 
zone. This is accomplished by using 
two packers. Gas for the lower Zone 
A is directed through the bottom 
valve, which is contained by a snor- 
kel-type mandrel D, into the annulus 
between marconi and larger diameter 
tubing below the upper packer. 


Differential type valves (E) on the 














valve B remains closed for a longer miarconi string serve to unload as in 
TABLE I—Closing Pressure ores On Dual eet pecan 
i | 
Port Pv-0 @ | | | Pb @ [Pb @D) Pv-C @ 
Size | (1-AV/AB), 60° In | Depth Tv @ D 60° In In Surface 
(Inches) | % PSIG (In Feet | In °F. | PSIG | | PSIG | In PSIG 
he. ee es aoe | rae on 
LONG STRING 
“ie .906 950 2731 | 94 | 860 | 925 870 
46 .906 930 3877 98 840 910 835 
346 .906 910 4750 103 825 900 810 
46 906 890 5406 | 108 | 805 | 890 | 790 
4 836 860 5440 108 | 720 | 795 705 
: caste ae PENRO Es 
SHORT STRING 
; PT, aa” | ae, yras 
6 906 910 | 2673 | 94 | 825 885 830 
“Ye 906 890 3840 | 98 805 | 875 | 805 
346 .906 870 4708 | 103 790 860 775 
\4 ‘836 840 | 5385 | 108 | 705 | 780 | 690 
— I 
DEFINITION OF SYMBOLS 
AV/AB — Ratio of Port Area with Bevel to Effective Bellows Area (%). 
Pv-0 ~ Opening Pressure of Valve with Zero Tubing Pressure. 
ig @ D- — Temperature in Well at Valve Depth. 
Pb — Charge Pressure Inside Bellows. 
PV-C — Closing Pressure of Valve—PSI. 
PSIG - Pressure Per Square Inch Gage. 
D — Depth. 
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a regular chamber. Between gas in- 


jections, they serve to vent gas from 
the small annulus area into the mar- 
coni, allowing a fluid buildup in both 
areas. 

Table 1 shows the closing pressure 
analysis on the intermitting valves for 
a two-string dual Note 
that the closing pressure of the lower 


installation. 
zone operating valve is purposely set 
higher than the upper zone operating 
valve closing pressure. This is to pre- 
vent loading the accumulation cham- 
ber in the lower zone with gas each 
time the upper zone is produced, 

Old wells are being dually com- 
pleted in many cases. It is now pos- 
sible to make dual completion wire- 
line retrievable gas lift installations in 
54-inch casing using two strings of 
14-inch tubing, one string of 1¥%- 
inch and the other 2 1/16-inch, or in 
the 7-inch casing using two strings of 
2-inch tubing. 

It is evident that this principle of 
producing a dual by gas lift can be 
extended or magnified in regard to 
triple and quadruple completions. Ad- 
dition of a cam to the gas intermitter 
to actuate another flow line motor 
valve for each additional string of in- 
termitting valves in the same well is 
necessary along with an additional 
packer down hole. —The End 
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Here’s how one Canadian 


Chemical control of HS 
during drillstem tests 


By J. U. Messenger, Safety Engineer 


Mobil Oil of Canada, Ltd., Calgary 


CHEMICAL CONTROL of H.S during 
drillstem testing operations of wells 
containing sour gas or hydrogen sul- 
fide has proved effective in Canada. 
The techique may be applied wherever 
such conditions occur. Concentrations 
of hydrogen sulfide are known to 
ange from zero to 40 volume-percent 
and, in instances, have resulted in 
fatalities. In 1957 four deaths and 
100 exposures were reported in drill- 
ing wells in Alberta, Canada. 

Recently, ammonium hydroxide 
also called aqua ammonia and am- 
monia solution) was used to neutral- 
iz hydrogen sulfide in drill pipe 


Oil of Canada, Ltd., Wimborne 13-14. 
Ammonium hydroxide solution was 
selected in preference to sodium hy- 
droxide solution because it will neu- 
tralize hydrogen sulfide both in so- 
lution and in the vapor phase. Free 
ammonia gas boils off a concentrated 
solution and reacts with free hydrogen 
sulfide gas. 

During a typical drillstem test in a 
deep well, a water cushion usually is 
employed. The produced sour gas 
bubbles through this water cushion, 
saturating it with hydrogen sulfide. 
Finally, hydrogen sulfide is produced 
with the gas leaving the string full 




















after a drillstem test of the Mobil of poisonous gas and water. In some 
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Volume Percent HoS In Produced Gas 


Curve A shows the amount of aqua ammonia necessary to 
neutralize varying amounts of hydrogen sulfide in 41/2-inch 
drill pipe. Curve B indicates the cost in cents per stand for 
applying the ammonia treatment to different concentrations 


of HS. 
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instances, the gas blow is sufficiently 
strong to blow the water cushion out 
of the drill pipe. This leaves the string 
full of gas as it would be if no cushion 
were used. Under ordinary circum- 
stances pressure is removed from the 
drillstem and the pipe is pulled from 
the hole once the DST has been com- 
pleted. Each stand of drill pipe con- 
tains dangerous quantities of hydro- 
gen sulfide. Once the water cushion 
is encountered, the release of pressure 
will cause a blow. While a mud box 
is used to deliver the hydrogen sul- 
fide saturated water to the sump, a 
considerable quantity escapes and runs 
under the rig. In wintertime, this 
water freezes. Hydrogen sulfide gas 
is released in lethal concentrations 
during subsequent periods of warm 
weather. This also is true of waters 
delivered to the pump. Crewmen have 
been overcome or killed by hydrogen 
sulfide from these two sources. 


Hazards increase. During with- 
drawal of the drill pipe, the hazards 
on the rig floor are even more severe. 
Small canister-type gas masks con- 
taining activated charcoal have been 
used but have not been entirely effec- 
tive. Recently, gas masks which have 
a forced air supply have been used 
and provide adequate protection. 
These masks weigh 39 pounds. While 
they provide effective protection, they 
are cumbersome and delay operations. 
The cost for compressed air for a 
single hole can run as high as $500. 
By removing the H,S from the drill- 
stem by chemical means, it is not 
necessary for crews to wear gas masks. 
Men are more comfortable and trips 
safer, faster and cheaper. 


An ammonium hydroxide solution 
prepared by diluting 26 degree Baumé - 
aqua ammonia with one part water 
was administered by pouring the so- 
lution down the drill pipe in Mobil 
Oil Wimborne 13-14. A hydrogen 
sulfide detector was used to detect 
the gas. Before application of aqua 
ammonia, the hydrogen sulfide was 
so strong it could not be measured. 
After treatment, 10 “sniffs” showed 
no residual hydrogen sulfide. Re- 
sidual ammonia gas was removed com- 
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pletely by washing the drillstem with 
water. No ammonia could be detected 
by smell. After this treatment, the 
drill pipe being pulled was racked 
completely free of either ammonia or 
hydrogen sulfide gas. 

When the liquid portions of the 
drillstem test were encountered, it was 
not possible to neutralize the hydrogen 
sulfide by pouring ammonia solution 
down the drill pipe. The crew then 
had to wear gas masks to be safe. 
However, as the stands were set back, 
ammonia was poured into the drill 
pipe from the top and the hydrogen 


sulfide remaining was effectively 
neutralized. 
On the basis of this and several 


subsequent tests, there are two meth- 
ods of applying aqua ammonia which 
are safe and effective. In the first 
method, aqua ammonia is applied to 
drill pipe containing sour gas but no 
liquid. A pump-out sub is included 
in the string and opened when liquid 
is encountered. The noxious liquids 
then are pumped into the test pit. In 
the second method, aqua ammonia is 
applied to drill pipe containing sour 
gas but no liquid. Gas masks are worn 
when liquid is encountered. Aqua 
ammonia is used to neutralize residual 
H.S in the drained drill pipe after it 
has been racked. 

Pump-out subs have not been too 
successful in clearing pipe after a 
drillstem test. It is believed that this 
is caused by opening the sub while 
the pipe is still on bottom and rela- 
tively void of liquids. The uncon- 
trolled drop of the mud column 
against little or no head pulls the hole 
in and causes bridges. Circulation is 
lost above these bridges when an at- 
tempt is made to with 
the mud pumps. 


reverse out 


If ammonia solution were applied 
so that the pipe could be pulled safely 
until liquid is encountered, this surge 
could be controlled by connecting the 
drill pipe to the flare pit through a 
suitable valve. A mud gun could be 
left open so that excessive pressures 
could not be reached rapidly. A con- 
stant safe pressure of 50 to 200 psi 
could be maintained on the annulus 
while reversing out. Under these con- 
ditions, the top hole would not be 
broken down and bridges would be 
less likely to form. Also, samples for 
geological survey could be obtained 
accurately. The poisonous liquids 
would be delivered to the flare pit 
which is a safe distance from the rig. 
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Example. An example of the second 
procedure, assuming the gas contained 
35 volume-percent H,S, follows. Al- 
though it is operative, this procedure 
is inferior to the first. 

1. Prepare a 50-50 solution of 
aqua ammonia by adding an equal 
volume of water to the 26 degree 
Baumé solution from the drum. 

2. Pour four gallons of this solu- 
tion down the drill pipe. 

3. Wash residual ammonia 
drill pipe with the wash-up hose. 

4. Pull 12 stands of drill pipe and 
apply another treatment as in 1, 2, 
and 3, and so forth until liquid is 
encountered. (Also, these first four 
steps are applicable when a pump-out 


from 


sub is used. ) 

5. When liquid is encountered in 
the drill pipe, crew members should 
use gas masks. The liquid then would 
be dumped in the usual manner. To 
neutralize residual hydrogen sulfide 
in the stands of drill pipe drained of 
liquid, 1% to 2 quarts of the 50-50 
ammonium hydroxide solution should 
be poured down the stand from the 
top. If ammonia seeps out of these 
stands on to the floor and the smell 
becomes objectionable, it can be 
washed away easily by a stream. of 
water. 

6. Using this method, the trip into 
the hole after the test can be made 
without gas masks in complete safety. 
Also, usually one-half to two-thirds 
of the trip out can be so made. Sav- 
ings in rig time and compressed air 
will offset easily the cost of the am- 
monia solution. This cost has been 
calculated to be 11.55 cents per stand 











at a 100 percent margin of safety. 

To allow the drill pipe to breathe, 
it might be desirable to rack the drill] 
pipe to permit air circulation. Since 
both water vapor and ammonia are 
lighter than air, residual ammonia 
would float gradually from the drill 
pipe. However, trapping the ammonia 
solution in the bottom of the drill pipe 
would ensure neutralization of hydro- 
gen sulfide vapors at the point where 
contact by the crew would be most 
likely. 

In very reduced 
amount of would be 
given off by ammonia solutions. Under 
these circumstances, ammonia solution 
should be poured into the drill pipe 
before it has a chance to become very 
cold (or undiluted ammonia solution 
used. ) 

It should be emphasized that the 
previously described method of neu- 
tralizing H.S is absolutely safe so long 
as gas alone is present in the drill 
pipe. However, as soon as liquid is 
encountered (if the method 
were being used) gas mask protection 
would be necessary. This method has 
been discussed with drilling personnel. 
There is no known instance (when 
a plug valve is being used) where an 
uncontrolled “blow” occurred until a 
wet stand was broken off. Also, sound- 
ing the pipe is an effective method of 
determining whether the pipe is 
“wet” or “dry”. Each stand should 
be sounded before it is broken out. 
As the liquid is approached, more 
ammonium hydroxide solution may 
be required because of gases boiling 
from the liquid. 


cold weather, a 


ammonia gas 


second 


Hazards. There are three possible 
hazards in the second method: 

1. Rig crews may not wear gas 
masks when liquid is encountered. 
They would not be protected from an 
unexpected “blow.” 

2. Ammonium hydroxide solution 
must be transported to the monkey 
board. Unless a suitably rugged con- 
tainer is used and securely fastened 
to the elevators, a container might be 
dropped. Crews should remain off the 
rig floor until the container is secured. 

3. Under the conditions used, it is 
felt that ammonia cannot create 4 
poison hazard. It must be remem 
bered that ammonia should not be 
breathed over extended periods of 
time. Unlike hydrogen sulfide, harm- 
ful concentrations of ammonia always 
will be indicated by a sharp smell. - 


—The End 
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Are diesel-electric rigs 
performing properly ? 


Progress is being made through joint efforts of drill- 


ing contractors and electrical equipment manufac- 


turers. Recording devices were used to test this West 


Texas well 


By Bryant Trenary, Equipment Sales Enginee: 


General Electric Company, Dallas 


DIESEL-ELECTRIC RIGS are becom- 
ing more prevalent in the drilling 


industry. With continuing interest 
in this field of application, electrical 
equipment manufacturers are con- 
ducting extensive operational tests to 
evaluate their equipment perform- 
ances. 

In May 1957, Great Western Drill- 
ing Company assembled an all diesel- 
electric rig. The power plant included 
three generators. Two generators were 
assigned to the drawworks motor No. 
| and the third to drawworks motor 
No. 2. Each generator was powered 
by two turbo-charged diesel engines. 
This rig was first placed into opera- 
tion with the drilling of Phillips Pe- 


.ttoleum Company’s Montgomery A-| 


in Pecos County, Texas. 

This well was spudded on July 10, 
1957, and a year later, July 8, 1958, 
a depth of 23,000 feet was reached 
without any downtime due to mal- 
function or failure of the electrical 
equipment. This was largely the re- 
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sult of several months of advance 
planning. 

On* July 9, 1958, the electrical 
equipment manufacturing company 
conducted an evaluation of its elec- 
trical equipment by observing instru- 
ments that were placed on the equip- 
ment. Those instruments recorded the 
amps and volts of the various motors 
and generators on the rig during the 
hoisting and drilling operations. 


Hoisting operation. On July 9, 
1958. the driller started out of the 
hole with 23,000 feet of drill pipe. 
A typical section of the recording 
tape on the second stand that was 
pulled is shown in Figure 1. Each 
vertical line on the tape represents 
10 seconds. At point A, the drive 
clutch was engaged by the driller 
with the motors rotating slowly. At 
point B, the driller advanced the 
throttle to full power, and the load 
began to accelerate, reaching its maxi- 


7 


mum velocity at point C and then 


slowing down apparently to an in- 
creased load caused by the hydraulic 
action of the fluid in the hole. At 
point D, the driller released the drum 
clutch and applied the mechanical 
brake to stop the load. At point &£, 
the throttle was released back to a 
low idling speed, The motor with 
two generators assigned delivered 
1,078 horsepower at its peak during 
this cycle. The total power delivered 
by the two motors was approximately 
1,600 hp. 

Figure 2 shows the same hoisting 
cycle for the thirteenth stand coming 
off bottom. Point A records the value 
of amps required to break out the 
pipe with the pipe tongs. 

The thirteenth stand, by stopwatch 
reading, took 15 seconds to accelerate 
to full speed. The hoisting motion 
continued for 43 additional seconds 
at full speed for a total hoisting time 
of 58 seconds for the thirteenth 90- 
foot stand of drill pipe. 

Figures 3 and 4 show the recorded 
amp and voltage values for stands 75 
and 76. A total of 40 seconds was 
noted for the pulling of each stand. 
Figure 5 shows that less than 30 sec- 
onds was necessary to pull stands 146 
and 147. 

Figure 6 shows the load amps be- 
tween stands 198 and 199 where the 
driller changed mechanical transmis- 
sion ratios in his drawworks. After 
analyzing this section of the report, it 
was noted that additional stands could 
have been hoisted prior to changing 
transmission ratio. It was felt that this 
transmission change was not necessary 
until the flat portion of the curve had 
reached a value somewhere near 800. 
Hoisting time requirements for the 
two stands in different transmission 
ratios would have been identical. As — 
it was, three seconds were lost per 
stand for a few stands because of 
changing the transmission ratio too 
soon. 


Rotary table drive. Figure 7 is a 
record of the rotary table in opera- 
tion. This chart was recorded at a 
depth of 22,988 feet. At this point, 
the rotary was turning at 38 rpm and 
requiring approximately 34.3 hp. 


Pump drive. Figure 8 is a recording 
of the pumping operation. A 700 me- 
chanical horsepower pump was oper- 
ating at a surface pressure of 2,000 
pounds per square inch, 53 strokes per 
minute and equipped with 5'2-inch 
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FIGURE 1—Recording tapes are used to record electrical equip- 
ment results on Great Western Drilling Co. diesel electric rig 
operating in Pecos County, Texas. 
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FIGURE 2—A total time of 58 seconds was recorded for hoist- 
ing the thirteenth stand of drill pipe. 
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FIGURE 4 
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FIGURE 5—Recording charts show where the hoisting time is 
decreased as the drill pipe is pulled from the hole. 
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FIGURE 6—Recording charts are useful in ascertaining the 
most efficient transmission ratio for hoisting drill pipe. 
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FIGURE 7—Rotary operation may be adequately recorded as 
shown above. 
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Amps - Mud Pump No. 27, 
22.988 Ft. 53S.PM 2000PSI.G 5% Liners 
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FIGURE 8—Charts, if properly used and evaluated, are of 
great importance in maintaining efficient pumping operations. 
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TABLE 1 TABLE 2 























VOLUME—GPM | Rotary | Rotary 
METER =.) | Motor RPM | RPM 
Motor | Pump | 8 |} 7% | 7 614 6 | 5% VOLTS RPM High Low 
VOLTS (Same | RPM SPM | Inch | Inch | Inch Inch Inch | Inch 
+e see cr Ae 0 | 0 0 0 
675 973 65 852 | 742 | 640 644 4156 374 155 200 | 38.6 | 20.6 
630 R97 60 787 | 685 | 591 502 421 | 347 290 400 77.2 | 41.2 
570 823 55 721 | 628 541 | 460 386 | 317 420 | 600 116.0 | 616 
520 748 5O | 665 i 871 492 418 351 | 789 555 800 154.5 | 82.2 
470 673 45 590 | 514 443 377 316 | 259 695 1000 193.0 103.0 
420 598 40 524 457 394 335 | 280 | 231 770 1090 210.0 112.0 
380 523 35 | 458 | 400 | 345 293 245 202 
325 448 30 393 | 342 296 | 251 | 210 | 173 
abies Rotary | Rotary 
| Motor Torque | Torque 
PRESSURE PSIG AMPS Torque High | Low 
METER 
Motor | 5% 6 | lg 16 100 475 2460 | 4630 
Average Amps Minimum-Maximum Torque} Inch | Inch | Inch | Inch Inch Inch 200 950 4915 | 9250 
andinde detaining | 300 1400 | 7250 13600 
845 770 920 3790 | 2727 | 2236) 1875 | 1593 1374 1197 430 2000 10380 19500 
760 585 835 3480 2500 2045 1720 | 1460) 1260 1097 750 3460 17900 33650 
595 520 670 2780 2000 | 1640] 1375 | 1170] 1010 877 890 4020 20800 39100 
445 270 520 2080 1500 | 1230] 1030| 875!| 756 658 970 4400 22800 | 42800 
380. 205 455 1390 1000 | 820 | 688 585 505 438 1020 4680 24250 | 45450 
Cate sixes, tae [es | 1090 4900 | 25400 | 47700 
GREAT WESTERN DRLG. CO. RIG 44 == 
27 Tooth Sprocket on Motor 
80 Tooth Sprocket on Pump 
liners, The load on the pump was re-__ the torsional yield strength of 4'/- TABLE 3 
corded as approximately 417 input inch grade E drill pipe. The same l — 
' ; vw | MOTOR1 | MOTOR2 
horsepower. practice could be observed to avoid a , sinangnle 
-_ . . e . . . = ae Trans- | Maxi- | Mini- | Maxi- | Mini- 
lable 1 permits the driller to de- parting while pulling tubing or light — pryy | oan | aon | oom | oan : 
termine the volume output of his drill pipe. - | te | 2200 | 970 | 1100 | 520 ( 
. i ge ae i a ae - — wiht: -- Hi 2000 | 630 | 870 340 
y é 3 sho approximz 0 
pump, assuming that it is delivering lable 3 shows the approximate fe - | oe <0 | 910 | 960 ( 
the gallons per minute shown by the — value of the rotary speeds and torque Hi Hi | 2000 | 940 | . 


pump manufacturer for different which is determined by observing the’ = 
on ‘ , F eae Motor 1 has twe generators assigned to it. 
specified speeds. A portion of the volt and amp meters on the drilling EE OEE ROA 


chart showing the pressure is only an operators panel. 











approximation because the ammeter A 
is rather difficult to read since it oscil- 0 
lates with each stroke of the pump. d 
Consequently, average values must be n 
applied to determine approximate 6 
pump measures. « 
Table 2 shows the ammeter values How good a driller are you? " 
of the transmission ratio in the draw- C 
works for optimum hoisting results. 
The operator is able to observe the 
ammeter while registering current on Po ' - 
‘ a motor with a single assigned gen- A quiz for oil field folks. Score as follows: 0-4 (Weevil); 4-8 (Mud vi 
erator to obtain maximum perform- Doctor); 8-10 (Expert). One point for each correct answer. ec 
ance. If the maximum value of the 1. In general what effect will increasing the pump output have on the " 
amps is exceeded after the load has drilling rate? ) 
reached its speed, a lower ratio should (a) increase (b) no effect (c) decrease. ” 
be shifted into so as to permit faster 2. A lime base mud is classified as a: Te 
hoisting capabilities, If fewer amps (a) low pH mud (b) a medium pH mud (c) a high pH mud. fo 
than the minimum value under motor 3. A phosphate type thinner is sometimes called a high temperature mud a 
No, 2 are used, a higher ratio should Chines Tear or tale. ‘ 


be shifted into far faster hoisting ery : , — 
thong ot eeepc cones: 4. An inhibited type mud is sometirnes recommended for drilling swell- 
ale ing type shale because: 
‘ould be afte > first t nity , Tr 
would be after th ace full jom (a) shales will swell less (b) inhibited muds, have zero API fil- 
clears the rotary bushings. ene ; 

; trates (c) inhibited muds have high gel strengths. 


S < ‘l 1g I > rotary ig rans is- - . . . . *¢ 
Praying, os Che seteny Diagn teammate 5. Match the following products with their specific gravities: 


speed. A good time to read the mete 


sion ratio is recommended so long as 


the ammeter does not exceed 750 (a) clay ee. 
amps. By observing this practice, (b) water Macca ad 0.8 
twist-offs will be minimized due to an (c) diesel oil ST 6.8 
excessive torque if the load should (d) galena 3. 
stall. The maximum available torque (e) barite » ER ae ae A . | 


at the rotary table in the high me- Se ey 
: ry tabi high me ANSWERS 
chanical ratio is 25,000 pounds, which 


. : ‘B-C 2Q-f SP-§ 29-7 So] “C °e “p saspey “¢ 59 °g te” 
is considerably less than 80 percent of oe eee w Pied '& °C 
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Rig floor accidents CAN be prevented 





Pipe handling equipment is the cause of most accidents 


By J. Quinton 
Cascade Drilling Company 
Calgary, Alberta, Canada 


Toncs, suips, elevators, spinning 
chain and catheads cause more rig 
floor accidents than any other pieces 
of equipment. Last year, 838 acci- 
dents involving this equipment were 
reported as follows: tongs, 382; slips, 
68; elevators, 213; spinning chain, 97; 
cathead, 78. Five were fatal, three 
involving tongs and two _ involving 
catheads. 

A great percentage of accidents 
were caused by inexperience, lack of 
training, carelessness and poor super- 
vision. Many accidents involving this 
equipment can be avoided by know- 
ing the hazards to be encountered, 
by proper maintenance and by proper 
work practices and installations. 


Tongs. To avoid tong accidents the 
following precautions are recom- 
mended: 


® Safety lines should always be 
stronger than the jerk line. The 
safety lines should be attached 
to the derrick so that they are 
pulling in a horizontal plane in 
relation to the tong axis. 


- © Latch lugs should be checked for 
wear at the tips to prevent latch 
coming off on a hard pull. 


® Bores of tong jaws should be 
checked for wear, especially the 
heads adjacent to the latch. Ex- 
treme wear at these points can 
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cause the jaws to buckle and un- 
latch. 


Sharp tong dies should be used 
at all times. 


Tong latch springs should be 
checked for fatigue and distor- 
tion. 


On hard pulls the depth of tong 
should be fully in tool joint. 
Otherwise, an uneven load is ex- 
erted to the hinge and failure 
will occur at considerably less 
load. 


Hinge pins should be kept tight 
at all times to prevent spreading, 
thus maintaining a minimum 
clearance between the male and 
female hinge. This clearance held 
to a minimum prevents the pin 
from bending and approaches a 
shear failure which makes a 
stronger design. 


@ When swinging the tong into the 


tool joint the short jaw should 
strike the tool joint first. With 
the left hand holding the lug and 
short jaw firmly against the tool 
joint the right hand should push 
against the lever, forcing the tong 
jaw and latch jaw to move for- 
ward with sufficient force to latch 
the tong. 


@ Do not gamble with make-shift 


field repairs or welding that 
weakens the heat-treated strength 
of the tongs. 


® When using power tongs for run- 
ning tubing, operator should know 
which way tongs are going to 
move against the safety lines be- 
fore he touches the tong throttle. 


e Always cut off power on power 
tongs before putting hands in to 
remove or change jaws. 


The majority of tong accidents are 
caused not by a mechanical failure 
but by improperly operating the tongs. 

The tong handholds should be used 
when making up or breaking out drill 
pipe. Also proper location of the tongs 
on the tool joints should be of utmost 
concern, Many accidents have been 
caused by the top set of tongs catch- 
ing the bottom tool joint as the pipe is 
spun out and backlashing, striking one 
or more workmen at the same time. 

Worn snub and jerk lines contribute 
to many accidents and frequent in- 
spection should be made before mak- 
ing a trip. The jerk line when located 
in the wrong place on the tong handle 
has resulted in at least one fatal acci- 
dent and probably contributed to sev- 
eral others. 


Slips. Slips contribute their share to 
accidents and although a relatively 


simple piece of equipment, they are 
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still misused and abused. Worn slips 
may result in the slip handles setting 
so close to the rotary table a man’s 
hand, foot or instep is crushed for 
lack of clearance. Slips with rigid 
handles should be checked frequently 
for the proper clearance between the 
rotary table and handle. 

Feet injuries frequently occur while 
working the back-up position. The 
position of the feet are occasionally 
placed too close to the slip handles 
and as the stand is spun out the slip 
handle strikes a man’s foot with con- 
siderable force. 

A driller may rapidly drop the ele- 
vators with a heavy hook load and 
since proper control is not maintained 
the elevators strike the slips either 
injuring a man’s hands or knocking 
the slips over against his foot or leg, 
causing serious injury. 

Accidents have occurred when han- 
dling the dog collar. As the pipe slides 
through the slips, the dog collar 
catches the man’s hand and crushes 
it between the slips and the collar. 

Slip dies should be kept in good 
condition. Occasional inspection of the 
hinges and handles is necessary, mak- 
ing sure the slips are well doped be- 
fore being used. A set of slips in good 
shape, properly doped, can be easily 
set by one man, leaving the other 
floorhands free to handle the tongs. 
However, a poor set of slips with no 
dope have resulted in many a back 
injury. 


Elevators. Elevators have contributed 
greatly to accidents around the rotary 
table and one of the major reasons is 
lack of teamwork between the driller 
and the men on the floor. 

Improperly latched or defective ele- 
vators can release a tool joint, swing- 
ing away from the pipe and striking 
the man pulling the slips. This may 
result in a serious injury and a costly 
drill pipe fishing job. There are sev- 
eral reasons for an accident of this 
kind. 

If the blocks are swinging at the 
instant the latcher tries to snap the 
elevators around the pipe, the ele- 
vator rim may be pulled so tightly 
against the tool joint box that the 
man may not be able to close and 
latch the elevators. Then the stress 
of picking up the pipe will cause the 
elevators to swing away from the pipe. 

Cooperation and co-ordination is a 
must between the driller and his crew. 
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The driller must allow ample time for 
latching the elevators and the pulling 
of the slips. He must remember that 
speed is not always the answer for 
efficient operations. The floor man 
latching the elevators should never 
remove his hands from the elevator 
horns as long as they fail to latch 
completely. 

Very often a driller will drop the 
blocks rapidly striking the tool joint 
before the floorhand can swing them 
clear. The elevators then swing back 
against the links, pinning the man’s 
hand between the elevator horn and 
the link. Very often this results in 
floorman catching his hand between 
the tool joint and the elevator and 
can be a serious accident. Numerous 
accidents have been caused to hands 
when they place them in the eyes of 
the links as they attempt to swing 
the elevators clear of the tool joint. 
A short piece of soft line attached to 
the eye of each link is an effective 
method of keeping the hands clear 
and avoiding many of these accidents. 

The derrickman very often runs 
into difficulty on short stands. The 
driller drops the elevators so quickly 
he has no chance to unlatch them and 
as he pulls the stand back the elevator 
horns may catch his foot between the 
pipe and the monkey board. Worn 
latches, latch springs, hinge pins, ele- 
vator linkstraps, and bolts should be 
frequently inspected. 


Spinning chain. Spinning chain is a 
good helper but can also be a danger- 
ous enemy in the hands of an inexpe- 
rienced or careless man. The amount 
of wraps that are used depends on the 
weather and pipe condition. Natu- 
rally, with the pipe being cold and the 
pipe dope stiff, more wraps may be 
required than in warm weather. The 
chain should be long enough so that 
the pipe is shouldered up before the 
end of the chain starts around the 
pipe. A short piece of soft line braided 
on the end of the spinning chain is a 
good safety factor in case the chain 
gets away from the floorman. 

The man flipping the chain should 
always lead with his left hand, Tail- 
ing the chain into the pipe with the 
right hand has resulted in many 
broken arms because his hand became 
entangled in the wraps and was pulled 
around the pipe. 

Once the chain is in motion the 


chain flipper should never put his 
hands on the wraps until the driller 
stops the catheads. 


Again teamwork between the man 
spinning in the pipe and the driller 
is of great importance. An alert driller 
can very often prevent an accident if 
he acts quickly. 

A spinning chain should be in- 
spected frequently for wear; also the 
swivel and snap up lines. Automatic 
catheads should be kept in good con- 
dition and receive periodic mainte- 
nance checks. 


Cathead. Probably one of the most 
useful but dangerous pieces of equip- 
ment on a drilling rig is the cathead. 
One of the most important precau- 
tions is to have a man at the controls 
while the cathead is being operated. 
Many men have been injured be- 
cause there was no one to stop the 
cathead in time to prevent an acci- 
dent occurring. 

The proper size of catline should 
be used, Lines one inch and smaller 
are classed as hand lines and should 
never be used for a catline. 


Always put the first wrap behind 


‘the rope divider to prevent the rope 


from fouling. The proper clearance 
between the cathead spool and the 
divider should be 34 of an inch. If 
the rope becomes fouled, the cathead 
should be stopped and the rope 
backed off until it can be untangled, 

Cathead spools should not be al- 
lowed to become deeply grooved and 
should be wiped clear of grease and 
oil to prevent rope slippage and the 
dispersement of foreign particles in 
the operator’s eyes. 

The catline should never be allowed 
to fall in coils around the cathead 
man’s feet as he brings in the line. 
This should be practiced because as it 
is let out again his feet may become 
entangled in the wraps pulling him 
over the.cathead, The slack and kinks 
should be removed before a wrap 1s 
placed on the spool. 

Before a man is allowed to operate 
the cathead he should receive proper 
instructions and some one should stay 
with himr until it is plain he fully 
understands the safe, proper operation 
of the cathead. 
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How bankers evaluate 
oil-producing properties 


By Lyon F. Terry and Kenneth E. Hill 
The Chase Manhattan Bank, New York City 


THERE ARE methods of 
valuing producing properties and 
numerous concepts of value, and they 
all have purpose. From the 
standpoint of the lender on oil prop- 
erties, the primary objective is to 
judge what might be realized from 
the sale of the property if it should 
become necessary to foreclose. For 
this purpose, the most significant con- 
cept of the “fair market 
value”—the price at which the prop- 
erty would be sold by a willing seller 
to a willing buyer, neither being un- 
der any compulsion to buy or sell, 
and both being competent and having 
reasonable knowledge of the facts.’ 


SEVERAL 


their 


of value is 


The method of valuation generally 
used by the institution with which 
the writers are associated is the esti- 
mation of the present worth of fu- 
ture profits at that discount rate 
which it is believed will result in the 
far market value. This is often 
termed the engineering or analytic 
appraisal method and for several rea- 
sons is found most useful in valuing 
properties submitted as collateral for 
loan purposes. Most important is to 
ascertain by our own appraisal that 
the amount of the loan outstanding 
at any time could be recovered, if 
necessary, by foreclosure and sale. 

Another important factor in judg- 
ing the soundness of a loan is the 
ability of the property to generate 
sufficient net cash income, after all 
necessary operating, development, 
and income tax requirements, to 
amortize the loan within a reasonable 
ttme, This is ascertained from a pay- 
out schedule which is readily derived 
by a cut-and-try process from the 
forecast of net profits used in calcu- 
lating the value, as shown in Tables 
} and 4. In addition, when the pur- 
chase of a property is partially fi- 
nanced by a loan, the lender and the 
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buyer are in effect acquiring the 
property jointly. Prudent lenders will 
avoid participating in a project where 
the expenses may become so high that 
the operator might be unable to meet 


his obligations. And good bankers 
should avoid being a party to a trans- 
action at a price so high that the cus- 
tomer later finds he has made an 
unprofitable purchase. 

In this article the method of valu- 
ation generally used is described and 
illustrated by example in Tables 1, 
3 and 4, which show the valuation 
and payout of a loan on the same 
property under different methods of 
purchase. The hypothetical property 
chosen for the examples is based on 
a typical dissolved gas-drive reservoir 
in Texas, as described by Muskat.? 

While this article discusses valua- 
tion and loans for the purchase of a 
producing property, the methods used 
are equally applicable to all types 
of loans on oil and gas properties, 
whether waterflood, gasoline plant, or 
well-by-well development loans. 


_.. purchased for cash 


In valuing a property purchased for 
cash, as shown in Table 1, the future 
production, the gross revenue, and 
the costs of doing business are esti- 
mated year by year and the resulting 
annual net cash revenues are dis- 
counted, in this case at 8 percent, 
compounded annually, to arrive at 
the total present worth of future net 


receipts, here considered to approxi- 
mate the value of the property, The 
value arrived at, $3.9 million, is 
equivalent to 91 cents per net barrel 
of oil in the ground. 

There is nothing sacred about the 
8 percent factor used in this case as 
the rate of discount, but it appears 
to the writers to result in a reason- 


TABLE 1 


Valuation and Payout of Property “P” Purchased for Cash 



















































































Actual Estimated Future 
Total | There- | Grand | $ 
1957 | 1958 | 1959 | 1960 | 1961 1962 |5 Years| after Total | Net Bb 
NUMBER OF PRODUCING 
Say aan 30 33 36 37 37 }  Wraeeeeeee ee) Eee 
NET PRODUCTION: 
Crude Oil—Thous. Bbls. sak 384 434 460 461 431 396 2,182 2,118 4,300 
Natural Gas—Mill. Cu. Ft..... 307 347 414 461 631 780 2,633 | 10,634 | 13,267 
PPT AS Oey oo RE pS Fae re ar ee 
GROSS REVENUE: 
Oil @ $2.6 per Barrel*... ; 1,021 1,154 1,224 1,226 | 1,146 | 1,053 5,803 5,634 | 11,437 
Natural Gas @ 7.5¢ per Mef 23 2 31 47 59 198 798 | 
aos skis « 1,044 | 1,180 | 1,255 | 1,261 | 1,193 | 1,112) 6,001 6,432 | 12,433 2.89 
DEDUCTIONS: . 
Operating Expenses... .... 7 82 89 93 95 100 459 1,176 1,635 0.38 
Prod. and Ad Valorem Taxes... 62 70 76 76 70 67 359 382 741 0.17 
Gen. and Admin. Expenses ; 22 24 26 28 30 30 138 300 438 0.10 
Intangible Dev. Expend. 300 150 150 50 60]... 410 125 535 0.13 
Depletion & Depreciation”... 297 395 419 419 392 360 1,985 1,927 3,912 0.91 
ee | 756 721 760 666 647 557 3,351 3,910 7,261 1.69 
TAXABLE INCOME... rn | 288 459 495 595 546 555 2,650 2,522 5,172 1.20 
Feder! Income Tax @ 52°% | 150 239 257 309 284 289 1,378 1,311 2,689 0.62 
-——_ ie 
NET INCOME.......... |} 138 220 238 286 262 266 1,272 1,211 2,483 0.57 
Add back: Dep]. & Depr. | 297 395 419 419 392 360 1,985 1,927 3,912 0.91 
I odo ee 615 657 705 654 626 3,257 3,138 | 6,395 1.48 
Less: Tangible Dev. Expend.....| 180 90 90 30} .. 210 150 360 | 0.08 
NET CASH INCOME...... | 255] 525 567 675 654 626 | 3,047 2,988 | 6,035 1.04 
Discount Factor at 8%. | 93| 86] 7 741 68 2 49 85 | 65 
PRESENT WORTH ... : | | 488 488 533 484 426 2,419 1,483 | 3,902 0.91 
Notes: * $2.55 for 35° oil plus $0.11 for Nat. Gas Liquids. 
» 1952 Statutory, thereafter at Cost ($0.91 per Bbi.) 
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able estimate of the fair market value 
for this type of property as indicated 
by sales of similar properties. 

If the rate of discount is too low, 
the resulting answer will be too high 
properties that 
long-lived, and 


and vice versa. For 
are fully developed, 
whose reservoir conditions are well 
known, estimates of reserves and op- 
can be made with 
considerable certainty so that the dis- 
count factor should be correspond- 
ingly low. And conversely where the 
opposite is true, the factor should be 
relatively high. 

The discount factor used should 
be that rate of return or yield on the 
purchase price which is sufficient to 
induce a producer to risk his funds 
in the particular project evaluated 
rather than in safer investments of- 
fering lower yield. The rate must be 
commensurate with the physical haz- 
ards of producing and the economic 
uncertainties of future production, 
prices, expenses, and production con- 
trol. In principle, it is the same in- 
centive as that recognized in the reg- 
ulation of public utilites where the 
reasonable rate of return upon the 
fair value of the property (the rate 
base) is held to be that sufficient to 
induce the investment of capital in 
establishing, maintaining, and ex- 
panding the property. 

The Federal Power Commission, 
for exemple, has been allowing a 6 
percent rate of return to natural gas 
pipe line companies. Assuming ade- 
quate demand for the transmission 
service rendered which these pipe line 
enjoy, 


erating conditions 


systems generally the com- 


TABLE 2 


Return of investment With 8% Profit 


“4 ALLOCATION OF f 
| NET CASH INCOME 

















TO: |Investment 
Net ——— — Remaining 
Cash | Earnings Return at Begin- 
} Income | at ' 8% of Capital |aingof Year 
Year | Theussad Dollars 
1958 525 312 | 213 | 2,902 
1959 | 567 | 205 | 272 | 3,680 
1960 675 273 | 402 3,417 
1961 654 | 241 | 413 | 3,015 
1962 } 626 | 208 | 418 | 2,602 
Ist 5 Yrs. 3,047 | 1,329 1,718 
1963 570 175 395 2.184 
1964 450 143 307 1,789 
1965 } 385 119 266 1,482 
1966 368 97 | 271 1,216 
1967. . 294 76 218 945 
1968 239 58 181 727 
1969 | 181 44 137 546 
1970 | 133 33 100 409 
1971 98 24 74 309 
1972 } 104" 18 86 235 
1973 79 ll 68 149 
1974 | 57 5 52 81 
1975 30 1 29 29 
TOTAL . 6,035 | 2,133 3, 902 | 


® No expenditures for pumping equipment required after 
1966 
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panies are practically assured of earn- 
ings equal to the rate of return al- 
lowed. These enterprises are highly 
rated by investors and by comparison 
the employment of funds in produc- 
ing oil and gas properties should gen- 
erally deserve a rate of return higher 
than that obtainable in such public 
utilities investments. 

The value sought should be the fair 
market value of the property as pre- 
viously described, and if the proper 
rate of discount is chosen, the answer 
should approximate this value. What- 
ever process of valuation is used, the 
objective is to find what the property 
would sell for; that is, its fair market 
value, If the property be purchased 
at the value found by the engineering 
appraisal method, the purchase price 
will be recouped out of net cash pro- 
ceeds together with a profit on the 
diminishing balance of the invest- 
ment, at the same rate of return as 
the discount rate used in the valua- 
tion. This is proved in Table 2 

It should be pointed out that pro- 





vision for estimated income taxes js 
made in the calculation before dis. 
counting estimated future cash jn- 
come to present worth. The taxes 
here assumed are computed at the 52 
percent rate for corporations after al- 
lowance for intangible devlopment 
expense and depletion on cost, which 
in this case is higher than statutory 
depletion. Income taxes comprise one 
of the costs of doing business and 
must be provided for out of the pro- 
ducing operation. 

The producing properties which 
often get into difficulties are those 
whose owners had failed to provide 
for future income taxes. An oil pro- 
ducer may be so fortunate in success- 
ful drilling at an increasing rate that 
his intangible drilling deductions will 
preclude income taxes for a number 
of years. But if such an operator even- 
tually runs out of drilling locations 
or funds for further development, he 
property to 


may be forced to sell 


meet his taxes or loan obligations. 


purchased by direct loan 


3 is shown an estimate of 
same 


In Table 
the future cash flow from the 
property, assuming it to be purchased 
at the same price, $3.9 million, com- 
prised of $1.4 million in cash and 
$2.5 million obtained by loan. The 


earnings of the property will be the 
same as in Table 1 where it was as- 
sumed to be purchased for cash, The 
income taxes of the operator of the 
property will be slightly less than in 
Table 1, but the lender will be taxed 


TABLE 3 


Valuation and Payout of Property “P” Financed by Direct Loan 


Estimated Future 


Crude Oil—Thous. Bbis. 434 460 


NET PRODUCTION: | | 
Natural Gas—Mill Cu. Ft. 347 


oe 
— 
ee 














1958 | 1959 | 1960 | 1961 | 1962 





Grand $ per 


Total | Net Bbi 


Total There- 
|5 Years| after 


461 431 
461 | 631 
Thousand Dollars 





200 | 2182 | 2,118 1.00 | 
780 | 2,633 10,634 | 13,267 






































GROSS REVENUE* | 1,180 | 1,255 | 1,261 | 1,193 | 1,112 | 6,001 | 6,432 | 12,433 "2.89 
DEDUCTIONS: 
Operating Expenses | 82 89 93 95} 100 459| 1,176 | 1,635] 0.38 
Prod. and Ad Valorem Taxes 70 76 76 70 67 359 382 : 741 0.17 
Gen. and Admin. Expenses 24 26 28 30 30 138 | 300 | 438 0.10 
Intangible Dev. Expenditures | 150 150 50 60 410 | 125 | 535 | 0.13 
Depletion and Depreciation» | 395 419 419 392 360 1,985 | 1,92 3,912 0.91 
Interest @ 414% P.A. 104 84 63 39 14 304 |. 304 | 0.07 
TOTAL. ... | sas} s0| 729] 686| 571| 3,655| 3,910 | 7,565 | 1.76 
TAXABLE INCOME | 355| 411 | 532] $07|° 541| 2,346] 2,522| 4,868] 1.13 
Federal Income Tax @ 52° 185 214 277 264 281 1,221 | 1,311 2,532 0.59 
NET INCOME | 170 | 197| 255] 243| 260} 1,125! 1,211 | 2,336] 0.54 
Add back: Depl. and De pr. | 395 } 419 419 392 360 1,985 | 1,927 3,912 0.91 
SUB-TOTAL. | 565| 616| 674| 635| 620, 3,110| 3,138] 6,248] 145 
Less: Tangible Dev. Expend. | 90 90 30 | «++. 210 150 360 0.08 
NET CASH INCOME | 475 526 644 635 620 | 2,900 2,988 5,888 1.37 
Excess over Loan Requirements 75 76 144 85 20 = 2,988 3,388 | 0.7 
Discount Factor at 1119% | 90 80 72 65 | >> ..58 75 37 | Al Al 
PRESENT WORTH....... 68 61 | 104 55 12 300 7 1, 106 Q LL 406 | 0.33 
—_— —_—_—_—— i —-- ) | —— - | —-— -| 
LOAN AMORTIZATION SCHEDULE: | | 
Loan at Beginning of Year..... 2,500 | 2,100 | 1,650} 1,150 600 a ' 
Less: Principal Payments. . 400 450 500 | 550 600 2,5 2, 500 0.58 
Loan Balance at End of Year 2,100 e 650 4, 150 | 600 | —0— | 
TOTAL VALUE 3,906 0.91 


Notes: ny Yrude Oil incl. Nat. Gas Liquids @! $2.66 per Bbl. 
» At Cost ($0.91 per Bbl.) 





Natural Gas @ 7.5¢ per Mcf. 
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on the interest recived from the op- 
erator, so that the sum of the income 
taxes arising from the operation of 
the property will be approximately 
the same, From a practical standpoint 
the ownership of the property so fi- 
nanced may be considered as a com- 
bined undertaking by the purchaser 
and the lender since both obtain the 
return of their capital and_ profits 
thereon solely out of the operation of 
the property. The net cash return 
from the property is the same as if 
it were purchased for cash, as in 
Table 1. The 8 percent return on 
the property is shown in Table 3 
be equivalent to 414 percent to the 
lender and 11% percent on the 
equity funds of the operator. 
Comparison of Tables 1 and 3 will 
show the fallacy of attempting to 
value property by using a rate of dis- 
interest 
that can be mortgage 
The little 
his investment is to be re- 
and he may be 
loan at 4 or 5 percent. 
But the purchaser, who puts up the 
balance of the cost of a property, 
takes practically all the risk and, as 
shown in Table 3, should be entitled 
to the 10 or 12 percent rate of return 
undertaking. 


ount equal to the rate of 
obtained on 
money. lender incurs but 
risk since 
willing, 


paid first 


therefore, 


m his part of the 






purchased by oil payment 


An oil payment is a property right 
to a specified portion of the reserves 
and production of a property until 
the proceeds thereof, free and clear of 
expenses, shall amount to a stipulated 
sum, plus interest thereon at a stated 
rate, The residual interest owner is 
obligated to operate and develop the 
property without cost to the oil pay- 
ment owner. 

The use of an oil payment in the 
purchase of a property is illustrated 
in Table 4, where it is assumed that 
the same property as shown in Tables 
| and 3 is purchased for $1.2 million 
cash subject to an oil payment of 
$3.5 million, plus interest at 5'/ per- 
cent, payable out of 70 percent of the 
production. The oil payment is sold 
simultaneously to a third party, who 
borrows the entire cost of his invest- 
ment, at 414 percent, and retains the 
one percent difference as interst on 
which he pays income taxes. He pays 
no taxes on the balance of his re- 
ceipts which are construed to be the 
return of his capital investment on 
which he is allowed cost depletion. 




































































TABLE 4 
Valuation and Payout of Property “P’’ Purchased by Use of Oil Payment 
Total | There- | Grand $ per 
Estimated Future 1958 1959 | 1960 | 1961 1962 |5Years| after Tota | Net Bbl. 
NET PRODUCTION | | 
Crude Oil Thous. Bbls. 434 460 | 461} 431 396 | 2,182 2,118 | 4,300 | 
Operator’s Share os 130 138 138 | 129 132 | 667 2,118 | 2,785 | 
Natural Gas Mill. Cu. Ft. 347 414 | 461 631 780 | 2,633 10,634 13,267 
; . Thousand Dollars ‘ : 
GROSS REVENUE* 1,180 | 1,255 | 1,261 1,193 | 1,112 6,001 6,432 | 12,433 | 2.89 
0% to Operator until Oil Payment 
Liquidated. . . 354 | 376 | 378 358 370 | 1,836 6,432 8,268 2.97 
DEDUCTIONS OF OPERATOR: | | 
Operating Expenses ; 82 | 89 | 93 95 100 459 1,176 1,635 0.59 
Prod. and Ad Valorem Taxes 36 | 40 | 40 36 33 185 382 567 0.20 
Gen. and Admin. Expenses 24 | 26 | 28 30 30 138 300 438 0.16 
Intangible Dev. Expenses 150 150 | 50 7 410 125 535 0.19 
Depletion and Depreciation® 56 | 59 | 84 69 104 | 372 | 2,015 2,387 0.86 
TOTAL. .. 348 | 364| 295] 290| 267 he 564 | 3,998 | 5,562 | 2.00 
TAXABLE INCOME - 6 | 12 83 | 68 103 272 2,434 2,706 0.97 
Federal Income Tax @ 52% 3 6 43 35 54 | 141 | 1,266 | 1,407 0.51 
NET INCOME 3 | 6 | 40 | 33 49 131 4 1,168 | 1, 299 | 0.46 
Add back: Depl. and Depr. 56 | 59 | 84 | 69 104 A | 2} 2 015 | 2,387 387 | 0.86 
SUB-TOTAL 59 65| 124| 102| 153, | a 3,183 | 3,686 | 1.32 
Less: Tangible Dev. Expend. 90 | 30 Ree 210 | 150 | 360 | 0.13 
NET CASH INCOME 31 | 25 | 94 | 102; 153 | 29 3| : _ 3,328 1.19 
Discount Factor at 1234% 89 | 79 | 70 | 62 | 55 | 56 | Epats 
PRESENT WORTH. ..... 28| —20| 66| 63] 84] 165, | 1,035 | 1,200 | 0.28 
OIL PAYMENT SCHEDULE: eee 5 
70% of Gross Income : 826} 879] 883] 835] 742 | | 4,165 | 
Less: 70% of Production Tax 34 | 36 | 36 | 34 | 34 | 174 
Interest @ 514% P. A. 176} 139} 99 58| 19] | 491 | 
NET AVAIL. FOR OIL PAY. REDU CTION 616 | 704 748 | 743 689 | 3,500 | 0.81 
LOAN AMORTIZATION SCHEDU LE: | | | 
Loan Outstanding at Beg. of Year 3,500 | 2,884 | 2,180 | 1,432 | 689 
Less: Principal Payment 3 616 704 748 | 743 | 689 | 
Loan Balance at End of Year 2,884 | 2,180 | 1,432 689 —O— | 
| TOTAL VALUE 4,700 1.09 


* Crude Oil incl. Nat. Gas Liquids @ $2.66 per Bbl.; 
& 1953-4 at Cost (43¢ per Bbl.), thereafter Statutory. 


Notes: 
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Natural Gas 3@7 .5¢ per Mef. 


The operator of the property retains 
30 percent of the production out of 
which he pays his operating and de- 
velopment costs and income taxes, 

The oil payment is generally de- 
signed so that the operator’s net in- 
come will be quite small and his 
resulting taxes insignificant until the 
oil payment has been paid off, when 
the operator will come into full pos- 
session of all the production, Thus, 
the combined income taxes of all the 
parties, including the operator, the 
owner of the oil payment, and the 
lender, are much reduced until the 
oil payment has been liquidated. 
Hence, if the property be purchased 
by this procedure, it will be worth 
more than if purchased for cash or 
financed by a direct loan. 


In the examples shown, the total 
taxes to all parties (including taxes 
on interest) amount to $2,689,000 in 
Tables 1 and 3 and to $1,660,000 in 
Table 4, showing a tax savings of 
$1,029,000. The present worth of this 
savings at 2 percent is $800,000. Add- 
ing this increment to the value of 
$3.9 million found in Table 1 indi- 
cates a value of $4.7 million for the 
same property if purchased by the oil 
payment procedure, or 20 percent 
more than if the property were pur- 
chased for cash or by direct loan. 


It can be shown by mathematics 
similar to that used in Table 2 that 
the purchase price of $4.7 million will 
be returned, plus a yield of 8 percent 
on the diminishing balance. And as 
shown in Table 4, the 8 percent aver- 
age combined return from the prop- 
erty is equivalent to 44% percent to 
the lender, 1 percent to the owner of 
the oil payment, and 1234 percent to 
the operator. The operator has his 
income long deferred, takes most of 
the risk and, as in the case of prop- 
erty bought by direct loan, is en- 
titled to a relatively high rate of re- 
turn. 


. turn the page for 
a comparison of these 
three financing methods 
































































































The foregoing treatment of the 
valuation and payout of the same 
property under the same assumption 
of 8 percent return, but for different 
methods of financing, as detailed in 
Tables 1, 3 and 4, is summarized in 


Table 5. 


Ratio of Loan to Value. From the 
standpoint of the lender, it is im- 
portant to have an ample factor of 
safety between the amount to be 
loaned and the estimated value of 
the security. No estimate of reserves 
nor forecast of future earnings can 
be perfect. There is always the un- 
certainty of estimating future pro- 
duction, the possibility of fluctuation 
in the price of oil, and the hazard 
that the actual costs of operations and 
future development may overrun the 
best of estimates. 

In financing this property by a di- 
rect loan, the ratio of the loan to the 
estimated value of the property (the 
loan ratio) in the example shown is 
64 percent, A loan ratio of 60 to 70 
percent is ordinarily good practice 
and a reasonable percentage of the 
value of the property, depending 
upon other factors that should be 
considered. 

Another test of the safety of a loan 
is that the esitmate of total future 
production from the property should 
be at least twice as great as the pro- 
duction required to pay off the loan. 
In fact, if this last qualification is 
met, the loan ratio will be within 60 
to 70 percent of the value because the 
present worth of net cash income 
from the first half of the future pro- 
duction generally approximates this 
percentage of the total value. 

In oil payment financing, the loan 
ratio is usually higher than for direct 
loans. The higher the ratio of the oil 
payment to the value of the property, 


the greater will be the savings . 


taxes, all of which savings being 
available for the repayment of the 
loan. The savings in taxes increase 
the total net return from the prop- 
erty, and hence the value of the prop- 
erty. 

It should be pointed out, however, 
that the proportion of production al- 
lowed the oil payment owner (70 per- 
cent in the example shown in Table 
4) should be so limited that the re- 
maining production retained by the 
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... comparing the three financing methods 


operator (30 percent in this case) 
will be sufficient to provide the latter 
with ample funds to continue the op- 
eration and development of the prop- 
erty. As production declines, the pro- 
ceeds retained by the operator may 
approach the cost of operation, Dur- 
ing the term of the oil payment, the 
operator’s profit will be quite small 
and his real inducement is to pay off 
the oil payment so that he will be- 
come entitled to the entire production 
from the property. 

The owner of the oil payment must 
look to the operator to continue op- 
erations until the oil payment has 
been satisfied. The bank financing 
the oil payment must also depend 
upon the operator continuing opera- 
tions, although the bank deals only 
with the owner of the oil payment 
and has no recourse to the operator. 
Hence, from the standpoint of the 
lender, it is wise and reasonable to 
require that: 


1. The operator, being the owner of 
the residual, covenant with the oil 
payment owner to continue opera- 
tions until the oil payment shall 
have been paid off. 

2. The owner of the oil payment, 
that is, the borrower from the 
bank, have assets of consequence 
in addition to the oil payment, to 


TABLE 5 


Comparison of Valuation of a Property 
Under Various Methods of Financing 






































——— ———— = j — — 
Discount 
Rate 
or Rate | Value 
|Appra.sed of Per | Loan 
| Value | Return | Barrel | Ratio 
Refer |___ — — | ——_—__— 
to | Thous- 
Table | and $/Net | 
Dollars %  \Barrel % 
1 Purchase for | 
Cash | 3900} 8 | oo | 
3 Purchase with 
Loan 2,500 414 vee | 64 
Cash 1,400 | 1114 ti 
TOTAL.....| 3,900; 8 | 0.91 | 
4 Purchase by } 
Oil Payment.| 3.500} 5% ; 74 
Cash........| 1,200 | 1234 
TOTAL.....| 4.700] 8 | 1.09 
Determination of 
value by oi! pay- 
ment method: 
Value by Tables 1 
or 3 above..... 3,900 ~ | 
Present Worth of 
Tax Savings 800 s 
Value by oil pay- | 
ment method | 4,700 8 





which the bank may have re. 

course. 

The lender will require that the 
operator of the property should be 
capable and reliable, whether a loan 
be made direct on the property or by 
the oil payment procedure. But be. 
cause the loan ratio in the case of an 
oil payment may be higher than by 
direct loan, it is good business from 
the standpoint of the lender on the 
oil payment to require the above two 
qualifications and any other condi- 
tions which under the particular cir- 
cumstances of the oil payment loan 
will assure its safety, 


Conclusions. So far as the value of a 
property and the loan ratio thereon 
can be used as one of the criteria for 
judging the soundness of a loan, no 
hard and fast rule can be or should 
be set up. For properties that are ex- 
ceedingly long-lived and whose reser- 
voir conditions are such that great 
confidence can be placed in the esti- 
mate of reserves and operating costs, 
it is obvious that the loan ratio may 
be relatively high with equal safety. 
The same applies to natural gas pro- 
ducing properties with a 20-year 
take-or-pay sales contract. But where 
the production of the property is ex- 
pected to decline rapidly or where 
the estimate of oil reserves cannot be 
relied upon with full confidence, the 
loan ratio should be lower. It all de- 
pends upon the particular property 
and circumstances. 

The objective is to avoid unsafe 
loans. And the real test should not 
be whether the loan and the property 
can qualify under previously speci 
fied ratios—but: Is it a good loan 
under all the particular circum. 
stances? That takes experience and 
judgment. 
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President, Fred L. Oliver Associates 
Dallas 


The ready market and 
the prices paid for gas and 
condensate make the Wil- 
cox Trend of South Texas 
an interesting area for ex- 
ploratory drilling. 


Activity in the area indicates that 
there is still gas to be discovered and 
room for expansion of transmission 
lines for the next few years. Discov- 
ery rates and return on invested capi- 
tal are sufficient to attract drilling 
and development programs during the 
loreseeable future. 

The trend presents engineering and 
geologic problems. However, these 
problems can be solved with diligent 
effort by people with knowledge and 
*xperience in the area. Electric logs 
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are valuable tools and are amenable 
to quantitative interpretation in Wil- 
cox sands. Detailed reflection seismo- 
graph surveys can be expected to be 
representative of subsurface structures. 
Core and other test data also are re- 
liable in indicating zones of interest 
and economic importance. 

The Wilcox Trend includes 193 
fields which produce from Wilcox 
reservoirs. It extends area-wise from 
northern Duval County to Lavaca 
County, Texas. Approximately 70 per- 
cent of the fields are gas and conden- 
sate productive, so the area is con- 
sidered primarily a natural gas trend. 

Reservoir characteristics of Wilcox 
sands create some definite engineering 
problems. Recognition and solution of 
these problems represents the differ- 
ence between a sound operating pro- 
gram with a good return on invested 
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FIGURE 1—The Wilcox trend area 
of South Texas extends from north- 
ern Duval County in a northeasterly 
direction, strikewise into Lavaca 
County, Texas, and dipwise includes 
Wilcox sands topped below a depth 
of 6,000 feet subsea, The formation 
further underlies additional areas 
extending in a southerly direction 
into the Rio Grande Valley and 
Mexico and northeasterly into 
Louisiana. An updip trend parallels 
the area outlined in this article. In 
these adjoining areas, however, there 
is a distinct change in geologic and 
reservoir characteristics. For this 
reason, these additional areas are 
not discussed here. 


capital and a marginal or sub-eco- 
nomic operation. This article points 
out the geologic and reservoir condi- 
tions that create these problems and 
indicates some drilling, development 
and completion procedures that will 
help minimize their effects in the 
future. 


The economic importance of the 
trend has been minimized and the 
engineering and geological problems 
emphasized for many years. General 
reservoir characteristics of the sands 
have made oil wells expensive consid- 
ering the amount of recoverable oil 
obtained. This has resulted in a com- 
paratively small return on investment 
which is the primary reason for the 
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pessimistic attitude toward the drilling 
of Wilcox tests. There are exceptions 
to this general statement, for several 
oil fields in the area would be con- 
sidered good in any oil trend. In this 
article, the Wilcox is considered pri- 
marily a natural gas and condensate 
trend. 

The statistics contained in this arti- 
cle indicate that proper engineering 
and geologic techniques, accompanied 
by prudent operation of wells make 
the Wilcox Trend worthy of addi- 
tional exploration and exploitation. 


Geology. The Wilcox sands of 
Eocene age in South Texas consist of 
shallow marine and continental 
facies. They are generally described 
hetero- 


inter- 


as coarse to fine grained, 


geneous, cross-bedded sands 
bedded with silts, clays, peat, and lig- 
nite. Deposition evidently took place 
on flood plains in nearshore marine 
water, lakes, swamps, embayments and 
a wide flat coastal plain traversed by 
shifting streams—aggrading, degrad- 
ing and flooding in much the same 
depositional environment that prevails 
along the Gulf Coast today. 

Wilcox sand development does not 
represent a time plane, in that the 
seas were retreating during early Wil- 
cox deposition, fluctuating with a 
slow subsidence of the coastal plains 
during middle Wilcox and encroach- 
ing in the final period of Wilcox time. 
Sands toward the outcrop are of dif- 
than the downdip beds; 
thus, regionally, sand members are 


ferent age 
not correlatable dipwise as time units. 
In localized areas and strikewise for 
considerable distances, sand and shale 
zones are generally distinctive, mak- 
ing electrical log correlation compara- 
tively easy in most cases. 

Structurally, Wilcox reservoirs in 
South Texas are characterized by low 
relief, elongated anticlines associated 
with normal down-to-the-coast fault- 
ing. Generally, structures which close 
against a fault are on the upthrown 
block. However, structures often seem 
to have been created simultaneously 
with the faulting and the formation 
dips into the fault on both the up- 
thrown and downthrown blocks. 

Toward the Rio Grande Valley 
there are generally fewer structures 
and less faulting. Also, sands tend to 
be tighter and have more predomi- 
nantly marine facies, Drilling activity 
has been sparse and results generally 
discouraging. However, drilling in 
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FIGURE 3—The Henze field in DeWitt County is an excellent example of excessive 
development. Ten gas wells and six dry holes were drilled to recover an estimated 25 
billion cubic feet of gas from approximately 1,000 acres. In the author’s opinion, a 
total of five wells could have accomplished the same result, if acreage had been pooled 
into gas units and more care and study taken in initial development of the field. 


Webb and Zapata counties during the 
past several months has been active 
and the recent discoveries will en- 
courage additional work in the Rio 
Grande Valley area. 

Beginning in Lavaca County and 
extending northeasterly, the Wilcox 
has larger structures. Apparently these 
structures are less dependent on fault- 
ing. Lower members of the formation 
often are productive. Upper members 
of the Wilcox are more predominantly 
productive in the area shown in Fig- 
ure I. 

The updip Wilcox lacks structural 
closure in many areas and faulting is 
not as prevalent. These features re- 
duce chances for favorable traps for 
the accumulation of oil or gas and 
account for the sparsity of updip 
fields. 


Reservoir characteristics. The 
mode of deposition of the sand mem- 
bers of the Wilcox formation caused 
a high degree of heterogeneity. Be- 
cause of this, sand characteristics vary 
widely from well to well in the same 
reservoir, from field to field, and 
regionally. The resultant variable 
range of porosities and permeabilities 
presents the main barrier to adequate 
interpretation of reservoir characteris- 
tics and accurate predictions of reser- 
voir performance. 

Wilcox reservoirs average about 20 
percent porosity and 76 millidarcys 


permeability. Connate water averages 
about 35 percent. 

Normally, active water drive is not 
expected; however, water coning is a 
definite hazard. Often in Wilcox 
sands, vertical permeability is of the 
same magnitude as the horizontal. 
Gas coning also is a definite problem. 
It is not uncommon to have both 
water coning and gas coning at the 
same time when oil completions are 
attempted in the thin oil columns that 
often rim many of the reservoirs. 
Drilling with controlled muds, good 
primary cement jobs, perforation of 
short production intervals and re- 
stricted rates of production all help to 
alleviate the coning problem. How- 
ever, nothing is as good as a strategi- 
cally located shale break near the gas. 
or water contact. 

Water blocking is a major hazard. 
However, with carefully controlled 
muds and good completion practices 
such as spotting non-contaminating 
fluids opposite the interval to be per- 
forated and the use of mud acids and 
fracturing where needed, water block- 
ing can be avoided. It should be 
stressed that the Wilcox is very sus- 
ceptible to water blocking. Preventive 
measures always should be taken in 
advance. 

High connate water, low porosity 
and permeability, gas and water con- 
ing and depletion drive reservoir 
energy all tend to reduce the amount 
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FIGURE 4—Here, the new field discovery rate for wildcat wells testing the Wilcox 


formation 
discovery 
to 1957. 

including 


and exploratory drilling activity are illustrated graphically. The new field 
rate has averaged one discovery for every 5.3 wildcats drilled from 1946 
This is almost twice as good as the national average. Exploratory wells, 
wildcats, extensions and new pays, have averaged one completion for every 


3.2 wells drilled during the same period. This discovery rate is very impressive; how- 
ever, 70 percent of the discoveries are gas-condensate wells which until recently have 
required a longer payout period. Also, a certain percentage of the discoveries later 


prove to be non-commercial. 


of recoverable oil that can be ex- 
pected from any particular well or 
reservoir. In some larger reservoirs 
cycling operations, pressure mainte- 
nance, or secondary recovery programs 
are feasible. But the general solution 
is greater spacing of wells and reason- 
able production rates for the particu- 
lar reservoir under consideration. 
Currently, oil well spacing in the Wil- 
cox probably averages about 20 acres 
and gas wells average about 160 acres. 
The author considers these to be too 
small for the per acre recoveries that 
can be expected from the average 
Wilcox reservoir. 


Exploration and development. 
When an exploration program is in- 
itiated, areas of interest usually can 
be isolated by quantitative interpreta- 
tion of electric logs and subsurface 
studies, coupled with a review of all 
test and core data and knowledgeable 
experience. As Figure 2 would indi- 
cate, the number of wells in the Wil- 
cox trend is generally sufficient to give 
good subsurface control in most locali- 
ties. However, many prospects require 
better delineation, and detailed reflec- 
tion seismograph surveys yield excel- 
lent exploratory information when 
used in conjunction with adequate 
subsurface geological work. 

If the area still has favorable pos- 
sibilities, after the studies, a 
detailed economic study should be 


above 


made. Costs, expected reserves and 
market facilities should be determined. 
Also, a check on size of the offset 
leases and on the lessors should be 
made. If surrounding leases are small 
and held by numerous imprudent in- 
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dividuals or companies, an excellent 
reservoir can be turned into an eco- 
nomic failure by overdevelopment. 
Figure 3 is an excellent example of 
excessive development. If at all pos- 
sible, 320-acre, or greater, drilling 
units should be provided at the out- 
set to insure optimum spacing. 
Smaller units can be formed later if 
closer spacing then is considered ad- 
vantageous. 


area of 


trend 


History. The Wilcox 
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South Texas first began producing oil 
in about 1929 from shallow Cockfield 
Eocene reservoirs. (Pettus, Normanna. 
and Tuleta fields.) Reservoir energy 
was low and maximum recovery of 
oil necessitated close spacing and com- 
plete development of the fields. 

The Thomaston and West Tuleta 
fields discovered in 1940, were the 
first typical downdip Wilcox gas fields 
to be drilled. North Pettus, South 
Caesar, Nordheim, Provident City, 
Vienna and Yorktown were dis- 
covered in 1941 and 1942. Generally, 
these were multipay fields with thin 
oil columns and large gas caps. There 
was no market for the gas. Cycling 
operations were expensive. Leases 
were small and held by many opera- 
tors because of the earlier oil play to 
the shallow Cockfield Eocene _hori- 
zons. Oil discoveries were few, drill- 
ing was expensive, recoveries were 
poor. In comparison, the Frio-Oligo- 
cene and Miocene trends were boom- 
ing. The Wilcox simply did not offer 
the incentives to drill as did other 
areas. 

Until 1947, United Gas Transmis- 
sion Company was the only company 
offering an intrastate market to a 
limited number of Wilcox fields. Dur- 
ing the period from 1947 to 1950, 
Texas, Illinois, Tennessee, and Trans- 
continental established additional lim- 
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FIGURE 5—Here, gas production from Wilcox reservoirs is plotted versus time. The 
curve demonstrates a continuing increase in the annual rate of production, which could 
only be accomplished with increases in both market facilities and the availability of gas 
from additional wells each year. Some additional wells are new development; others 
are made available to transmission lines at the culmination of cycling operations and 
pressure maintenance programs. This curve indicates a very healthy situation where 
transmission and market facilities are being expanded from year to year at a rate 
that keeps pace with an increasing amount of available gas. 
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ited markets for parts of the Wilcox 
trend. In 1953, Wilcox Trend Gather- 
ing System, Inc. built a line from 
Duval County to Lavaca County. 
This offered a market to nearly all 
Wilcox fields along the trend. Since 
that time, additional intrastate and 
interstate lines have continued to 
compete for the available gas. With 
competition between the transmission 
companies, prices for gas have con- 
tinued to go up, increasing the in- 
centives to drill and develop new 


areas. 


Economics. Figure 4 shows the new 
field discovery rate for wildcat wells 
testing the Wilcox formation. During 
the first six months of 1958, the new 
field discovery rate has averaged one 
discovery for every four wildcats 
drilled and exploratory wells have 
averaged one completion for every 
2.9 wells drilled. 

Within the ll-year period from 
1946 to 1958, 886 exploratory wells 
were drilled. This resulted in 96 new 
oil wells and 185 new gas wells. As 
of January 1, 1958, there were ap- 
proximately 750 oil and 950 gas com- 
pletions in Wilcox reservoirs within 
the 193 fields considered herein. The 
fields involved have produced ap- 
proximately 100,000,000 barrels of oil 
and condensate and 2 trillion cubic 
feet of gas. 

The current annual rate of produc- 
tion is 7,640,000 barrels of oil, 2,100,- 
000 barrels of condensate and 260 
billion cubic feet of gas. Using today’s 
average prices for oil, condensate and 
gas, these figures indicate the average 
gross income for a gas completion to 
be $37,000 per year, and for an oil 
completion to be $34,000 per year 
with 15 producing days per month. 
Income from a single gas completion 
would have about a three-year pay- 
out. However, 80 of the 193 fields 
under consideration have multiple 
pays in the Wilcox formation where 
normal procedure is to dually com- 
plete the wells. The dual completion 
program reduces payout periods con- 
siderably. Many more of these fields 
have shallower Frio, Vicksburg or 
Yegua pays. However, these are not 


5 


usually dually completed with a Wil- 
cox zone. 

The statistical average Wilcox well 
in this area has a gross ultimate of 
3.3 billion cubic feet of gas and 80,000 
barrels of condensate. The calculated 
ratio of gross income to invested capi- 
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tal is more than 6 to 1 for this well. 
With greater care in the selection of 
prospects and the acquisition of larger 
leases, and average ratio of 10 to 1 
probably could be obtained. This is 
a good return in any oil province. 


Future activity. Exploration drilling 
activity as illustrated in Figure 4 in- 
dicates what has happened along the 
Wilcox Trend to date. Extrapolation 
of these curves gives a favorable in- 
dication of what might be expected 
over the next three to five years. The 
average price for gas has been in- 
creasing each year and with initial 
condensate recoveries ranging between 
20 and 60 barrels per million, incen- 
tives to drill in this area are becoming 
more favorable. 


In the early years of Wilcox Trend 
development, oil was the primary ob- 
jective. Gas shows were regarded with 
little importance since no market fa- 
cilities were available. Furthermore, 
in the limited areas where market 
facilities were available, prices paid 
generally would not justify setting 
pipe and testing, except where sands 
were unusually well developed and 
had thick pay sections. Development 
and the re-drilling of old dry holes 
during recent years has proved that 
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many gas fields were bypassed during 
initial activity in the trend. It is rea- 
sonable to expect the logs and records 
of other old wells will lead to the 
discovery of additional new fields. 
However, detailed geological studies 
and geophysical surveys will contrib- 
ute most toward discovery of new 
fields in the Wilcox trend. 

The best prospects for substantial 
Wilcox discoveries today and in the 
near future are within the lower 
members of the Wilcox formation 
which have been inadequately tested, 
and the downdip Wilcox at depths of 
7,500 to 10,000 feet. These are more 
hazardous exploration areas than the 
main trend because the sands tend to 
be tighter and more erratic. Subsur- 
face control is limited and drilling 
problems are amplified by abnormally 
high pressures and temperatures. 
However, there are a number of good 
fields along the trend at these depths 
which indicate the gamble is worthy 
of consideration. Usually, condensate 
yields are 50 to 100 percent greater 
than yields at depths between 6,000 
and 7,500 feet. The Piedre Lumbre, 
Hagist Ranch, Hostetter, Baker-Wil- 
cox, Tom Lyne, Clay West, Nor- 
manna, Dial, Meyersville, West Mis- 
sion Valley and Helen Gohlke fields 
have reserves indicated in excess of 
40 billion cubic feet of gas per field. 
Many of these fields will ultimately 
produce more than 100 billion cubic 
feet of gas, and all have multiple 
pays. 


Future availability and markets. 
Figure 5 indicates a continuing in- 
crease in the annual rate of produc- 
tion. This increase could only be ac- 
complished with an increase in market 
facilities and an increase in the avail- 
ability of gas from additional wells 
each year. A very healthy situation is 
indicated. 

It is estimated the proved gas re- 
serve of the Wilcox trend of South 
Texas is 3.5 trillion cubic feet of gas 
as of Jan. 1, 1958. Approximately 2.5 
trillion feet now are dedicated on 
long term contracts to transmission 
lines and other markets. Another tril- 
lion feet are tied up in gas cycling and 
pressure maintenance programs and 
will become available to the market 
within the next ten years. During that 
time an additional 2.0 trillion cubic 
feet of gas should be discovered in 
new fields, new pays and by addi- 
tional development. —The End 
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FIGURE 1—An idealized set of temperature logs for gas producing wells is shown. 
Gas and earth temperature are equal at the point where the curves become vertical 
(inflection points). 


Temperature logs aid 
gas storage well analysis 


Here is the practical signficance of patterns which 
have emerged from proper interpretation 
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By James M. Bird, President, and 
John C. Dempsey, Petroleum 
Research Supervisor, 

Birdwell, Bradford, Penn. 


ACCURATE TEMPERATURE logs have 
been valuable aids to the natural gas 
industry in producing wells for many 
years. Since the development of more 
sensitive temperature logging devices, 
new quantitative and qualitative uses 
for these logs have become possible, 
Characteristic and repeatable patterns 
have emerged for different well con- 
ditions in gas storage wells, This is an 
attempt to explain their theoretical 
and practical significance. 


Producing condition. Tempera- 
ture logs of primary producing gas 
wells have been treated in a previous 
paper.’ There is no essential difference 
in the character of temperature logs 
of storage wells taken under the pro- 
ducing condition. The usefulness of 
these logs consists in their ability to 
locate the producing zones and to in- 
dicate the relative amount of gas 
flowing from each horizon in the case 
of multiple pays. As brought out in 
Reference (1), this latter use is ac- 
complished by comparing the mass 
flow sensitive parameter /\ as taken 
from the low above each pay 


where 
4 = (T,—T-.) (dh/dt (1) 
T. = Temperature of the earth at the 


depth being considered. 
T,;—temperature of the gas at the 

depth being considered. 

dh/dt = slope of the log at the depth be- 


ing considered. 


Since the fraction A, over A, 1s 
independent of the density of the 
flowing medium, it applies equally 
well to logs run with or without back 
pressure; therefore, producing logs 
can be used validly for the above 
purposes in situations where the well 
cannot be blown open, as in the case 
of high-volume wells. 

To review the shape of temperature 
curves at \arious production rates and 
their relation to the geothermal gra- 
dient, Figure 1 shows an_ idealized 
set of temperature logs in gas-produc- 
ing wells. The two curves represent 
production rates of 450 MCFD and 
150 MCFD, as shown, The entrance 


temperature of the gas is relatively’ 


independent of the flow volume, s0 
it is shown to be the same for each 
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production rate to eliminate this vari- 


able from consideration. 


Temperature logging during 
gas injection. Figure 2 shows an 
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FIGURE 2 (left)—Here is an idealized set of temperature 
logs in a gas storage well during an injection period. Note 
that the temperature of the flowing gas reaches the bottom 
of the well almost parallel with the gradient. 


FIGURE 3 (above)—These static temperature logs were taken 
at varying intervals after gas injection into a storage well. 
Notice that the temperature opposite the zone of interest 
tends to decrease temporarily before undergoing a very gradual 
warming. 


As a result, the gas flowing down 
the well adjacent to these refrigerated 
zones is cooled in transit. Thus, the 


idealized set of temperature logs in a 
gas storage well during injection. The 


At the point where the temperature 
log is vertical, the flowing gas is ex- temperature log generally shows a 
slight cooling through the area of the 


pay even during gas injection. 


two logs represent wells taking 450 
Mcfd and 150 Mcfd. In both cases, 
the temperature of the flowing gas 


periencing no change in temperature. 
his must be the point where the gas 
and the earth are at the same tem- Usually, very little information can be 


perature. These points on the geother- reaches the bottom of the well practi- gained from logs run under this con- 
dition. Even the location and extent 


of the pay are usually uncertain be- 


mal gradient are marked on Figure cally parallel with the gradient. Once 


| as the “Inflection Points.” The gas this parallel condition is reached, the 
cause the cooling anomaly is always 
small and often appears to extend 


through the beds in contact with the 


is cooler than the earth’s tempera- horizontal distance of the tempera- 


ture below this point and warmer ture log from the gradient is directly 


ibove it. proportional to the amount of gas 


Experience has shown that in order flowing. This follows from Equation pay. 


to obtain a valid log, the condition — 1, since the slopes of the parallel lines Logically, this residual cooling of 


mposed on the well for logging must are equal. the rock caused by this refrigeration 





be maintained constant for some time 
prior to entering the well so as to es- 
tablish a condition of thermal equilib- 
rum in the well. Usually, three or 
four hours are sufficient for this pur- 
pose, but smaller wells sometimes re- 
quire 24 hours or more to eliminate 
transient thermal effects. This often 
makes it impractical to use the pro- 
ducing condition in working with 
‘torage wells. the pay. 
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During injection, the pressure drop 
and the associated cooling all take 
place in the sandstone itself, The con- 
tinual influx of gas acts to sweep this 
cooled gas back into the rock, thus 
preventing it from directly influencing 
the temperature in the well bore. 
However, in time, this pressure drop 
acts to refrigerate the pay, and, by 
conduction, the zones in contact with 


effect should be present to some ex- 
tent throughout the effective gas stor- 
age reservoir. The movement of gas 
through pores must be accomplished 
by a pressure drop, and according to 
Charles’ Law, a cooling must accom- 
pany every pressure drop in a gas. 
Residual cooling, then, must be 
caused by the flow of gas both into 
and out of the storage reservoir. Field 
work has indicated such cooling to be 
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FIGURE 4—The static temperature logs shown here were obtained from a storage 


well following a producing period. 


present in the reservoir considerable 
distances from wells actually in use. 


Static condition. Useful informa- 
tion can be obtained from tempera- 
ture logs of storage wells while they 
are shut-in. The validity of logs taken 
under this condition depends on the 
prevention of lubricator leakage while 
entering and logging the well. The 
residual cooling described previously 
is the cause of the anomalies generally 
observed through the pay zones on 
such “static” logs. The magnitude of 
the cooling under this condition is 
many times that observed during in- 
jection, because here there is no gas 
moving into the rock to prevent heat 
conduction back into the well bore. 

Figure 3 shows a series of static 
temperature logs taken at various 
time intervals after injection. As 
shown, the degree of cooling present 
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changes with time after injection is 
discontinued. It is interesting to note 
that the temperature opposite the pay 
tends to decrease temporarily before 
undergoing a very gradual warming. 
This indicates that the coolest tem- 
perature during injection is some dis- 
tance out in the formation rather 
than immediately at the well bore 
where the constant influx of warm 
gas had counteracted the residual 
cooling somewhat. 

A similar set of curves taken under 
this condition shows the lowest tem- 
perature opposite the pay. This is 
reasonable because the pressure drop 
and accompanying residual cooling 
are at a maximum nearest the well 
bore in the absence of the counter- 
acting thermal force mentioned 
above. 

Under this condition, an interesting 
phenomenon occurs for some distance 


above the pay, which results in the 
peculiar anomalies above the per. 
meable section in Figure 4. The sy. 
perimposed producing temperature 
log indicates that the temperature 
through this section was considerably 
less than the geothermal gradient 
while producing. The cold gas mov. 
ing continuously by this section previ- 
ously has drained the normal heat 
content out of it. This cooling thus 
conducted into unproductive beds 
may best be termed “inducing” cool- 
ing. These beds tend to warm up 
more or less quickly according to the 
degree of cooling imposed on them, 
and, also, their heat conductivity, 

It is this latter effect which causes 
the peculiar excursions of the curve 
through this interval. Each anomaly 
on the temperature log is seen to cor- 
relate with a specific bed on the 
gamma log. The temperature of sands 
which are better heat conductors ap- 
proaches the gradient more quickly 
than that of the shaly sections, 

It is interesting to notice on Figure 
4 that above the inflection point the 
temperature anomalies are reversed in 
the respective beds. During produc- 
tion, the gas is seen to be warming 
the earth here. Sand temperatures still 
“lead” the shales toward the gradient, 
but here the gradient is cooler. 

Due to the exponential nature of 
heat transfer, all changes in tem- 
perature logs tend to proceed very 
slowly after a relatively short time. 
Substantial residual cooling has been 
detected six months after a field was 
shut-in. 


Logs taken under static conditions 


usually are best for detecting leakage. - 


For this purpose, producing or injec- 
tion gas presents additional variables 
which serve only to confuse interpre- 
tation. 

Thief zones, plug backs; casing, 
tubing, and packer leaks; channeling 
in cement, and migration of gas from 
one permeable zone to another can 
usually be detected satisfactorily with 
static temperature logs, 

Temperature logs in gas storage 
wells usually can be interpreted sut- 
cessfully, adhering to the principles 
outlined: above, and can be a help to 
the reservoir engineer in solving some 
of his problems. 

REFFERENCE 
1American Petroleum Institute (1954) Interpfet™ 
tion of temperature logs in water-and gas-inje¢ 


tion wells and gas-producing wells: Drilling 
Production Practice, pp. 187-195. ‘ 
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PART 6: THE DISCHARGE PRESSURE AND SYSTEM 





Know your mud pump-—it can save you money 


Hydraulic pressure losses must be understood for efficient 


drilling operations 


By Samuel L. Collier, Research Engineer 
Mission Manufacturing Company, Houston 


THE MuD pressure on the discharge 
side of the system has a complex char- 
acter. This pattern is a result of the 
interaction of the mud pump piston 
motion and the characteristics of the 
hydraulic system into which the mud 
is forced. Field understanding of these 
wo factors will improve operations 
ind equipment life. 

Pump pattern pulsates. A mud 
pump has a pulsating discharge flow 
pattern. This is a result of variation in 
piston speed throughout.the pumping 
stroke. This is shown in Figure 2 

Wortp Or, July, 1958, Page 101) 
which shows how the rotary motion is 
transferred into reciprocating motion 
ty the crank and rod of a power 
pump. ‘This is a sine curve. This pat- 
em results in a much higher piston 
speed and above average flow rate 
near the center of the stroke. 


System friction curve. The pressure 
loss through the surface pipe, drill 
tring, bit and return annulus depends 
m: 

® Pipe size 

* Pipe length 

® Fitting number and ty pe 
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© Mud flow-rate 

© Mud weight and viscosity 
@ Bit type 

@ Annulus area 

© Rotation 


All of these factors must be con- 
sidered when calculating the pressure 
loss for a specific system. This data 
can be obtained from various pub- 
lished charts and tables. However. 
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FIGURE 28—The complete curve for a given system can be drawn once the pressure 
loss is calculated at a given circulation rate. 
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Figure 29—The power may be limited; however, the operational characteristics are not. 


several items can be learned from a 
more general understanding of this 
system, 

The entire typical curve such as 
that shown in Figure 28 can be drawn 
easily by calculating one point (b) at 
a given flow (spm) and well depth. 

The application of two simple hy- 
draulic laws will thus complete the 
curve. They are as follows: 

A. The curve must go through the 
zero pressure point at the point of 
the zero flow. 

B. The pressure loss is generally 
proportional to the square of the flow. 
Thus the system friction curve is a 
parabola where: 


psi = constant (spm)* 


The constant is easily obtained from 
the complete calculation of the single 
point described above. For example, 
if there is a 1,000 psi pressure loss 
operating 6%-inch liners (16-inch 
stroke) at 65 spm. 


psi 1000 


Constant = coal ys, ¥ 
62° 


spm)? 


If the speed is raised to 70 spm (point 
c Figure 1 
237 (ey = 


psi loss 1160 psi 


Additional points could be determined 
in this way to complete the curve. 
Notice that the pressure loss through 


given system increased with the 


5 


a 
square of the quantity of liquid flow- 
ing through the system. 

It is interesting to note the effect 
of such a change on horsepower. 
Power is the product of pressure and 
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flow. Thus, the horsepower increases 
with the cube of the flow rate through 
the system. Therefore, the hydraulic 
power required with the change in 
speed from 65 spm to 70 spm would 
be (7° ) ~ or 1.25 
power. This drilling system would re- 


times as much 


quire a 25 percent increase in horse- 
power to overcome the 16 percent in- 
crease in pressure loss that developed 
from an 8 percent increase in circula- 
tion rate. 

From this it can be seen that the 
correction of a poor annulus velocity 
by raising pump speed would be costly 
in terms of power required. This illus- 
trates the importance of a good drill- 


ing program with low pressure drop 
through the drill string and annulus go 
that pressure drop can be controlled 
by bit selection. This will result jp 
the most 
available. 


effective use of the power 


The behavior of the system friction 
curve leads to some interesting concly. 
sions since the pressure loss for a given 
set of equipment will not change un. 
less the flow rate changes. 

1. The system determines the pres- 
sure and the power while the mud 
pump limits this to its power capacity, 

2. The addition of boosting or series 
pumps at a given spm cannot raise the 
pressure unless the system pressure 
losses are changed. 

3. The discharge system determines 
the variation of the pressure pattem 
stroke of the 


during individual 


pump. 


an 


The system determines the pres- 
sure and power. The system deter- 
mines the pressure and power because 
the pressure loss is dependent upon the 
size and shape of the discharge piping. 
Thus, when the pump is at rest and 
no mud is flowing, the pressure loss 
is zero. When a belt driven pump is 
started, the flow generally increases; 
however, the pressure loss rises much 
more rapidly. The flow can be in- 
creased until the power capacity of 
the driver is reached. Each speed gives 
definite values of pressure loss because 
it represents a certain flow. 

For a given discharge system the 


same pressure loss curve would be ob- 
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FIGURE 30—A charger cannot raise the pressure to point “g” as shown above; how- 


ever it does raise the limiting power and the maximum flow. 
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tained if the above procedure were 
rerun for various pump liner sizes. 
The pressure loss would be the same 
for a given flow with different liners; 
however, the pump speed would dif- 
fer. In the previous example, a pump 
equipped with 64-inch liners, oper- 
ating at 65 spm will circulate 460 gpm 
and develop a system pressure loss of 
|,000 psi. Since 7¥2-inch liners are 
larger they would produce the same 
fow (460 gpm) and the same pres- 
sure (1,000 psi) at 44 spm. Thus, 
changes in the pump cannot affect the 
system pressure loss curve. 

A change in bits to one with larger 
nozzles will produce system pressure 
drop curve d (Figure 29). 

The hydraulic horsepower at 1,000 
psi and 460 gpm on curve 6 is 268 hp 
1000 psi X 460 gpm 
1714 
curve d with a properly coupled en- 


. A test run along 


gine could be run out to 575 gpm 
where the pressure loss is 800 psi. ‘The 
hydraulic horsepower at this operat- 
ing point is: 


800 psi 75 gpm 


5 
= 268 hp (for water 
1714 I 

Thus, changes in the system alter the 
pressure that is developed while the 
pump and engine determine the limits 
of the curve. 


Series pumps do not raise the 
pressure. The addition of a charg- 
ing or series pump when operating at 
a given mud pump speed will not 
raise the discharge pressure. It may 
be necessary to run pumps in series 
to develop a high pressure for deep 
wells and jet drilling. The main pump 
which is operating at a fixed number 
of strokes per minute determines the 
quantity of liquid that will enter the 
system. The system requires a certain 
pressure for any given flow. The pres- 
sure does not rise to a point such as g 
Figure 30, but must stay at point f. 

A very slight rise in pressure may 
occur because the charging pump takes 
some of the horsepower load from the 
main pump engine. especially when 
the charger has a separate driver. This 
happens because the mud enters the 
main pump with a charged pressure 
and does not require as much addi- 
tional work to force it into the system. 
If the engine’s speed is controlled, no 
rise in pressure occurs. However, if the 
engine is controlled by manifold pres- 
sure, it will speed up. When the limit- 
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FIGURE 31—The main pump is run at nominal speeds to obtain normal circulation 
rates. A series pump is used in conjunction with the main pump when a high pressure 
drop system is anticipated. 


ing speed (b) Figure 30 has been 
reached on the system curve without 
the charger, additional power is avail- 
able and the limiting conditions are 
raised. In our example, a 60-hp 
charger would give an additional 45 
hydraulic hp making 313 hydraulic hp 
available, Figure 30 point h. This 
would increase the flow to 485 gpm, 
a 6 percent improvement, which 
would be obtained by raising the main 
pump speed to 68 spm. Knocking 
would not develop because of the 
charged suction. The pressure required 
at the new flow would be ee y 1,000 
= 1,115 psi, nearly a 12 percent in- 
crease. To realize this gain, the main 
pump must be set up so that the speed 
can be raised to the required amount. 
Also the centrifugal pump must de- 
velop the extra pressure at this new 
flow rate. Piston pumps operated in 
series will encounter the same prob- 
lem. The main pump speed will deter- 
mine the quantity of mud flowing into 
the system when suitable accumulators 


are placed between the pumps. This 
arrangement can be used when the 
system curve becomes very steep as in 
Figure 31 curve m, 

The main pump operating with a 
high-pressure drop system m would 
be limited to 360 gpm providing the 
hydraulic hp input were held at 268 
hp. If two pumps were run in series 
the main pump would deliver 268 hp 
and circulate 460 gpm at 65 spm. The 
system pressure losses of the deeper 
well would be 2,000 psi while the 
hydraulic hp would be 536 hp. 


The discharge system determines 
the pressure pattern during a 
stroke. For a particular system, the 
pressure loss at any instant is nearly 
proportional to the square of the 
velocity. Normally all velocities in the 
discharge system will be proportional 
to the piston velocity. 

Thus, the pressure pattern during 
an individual stroke is a reflection of 
the motion of the piston and the pres- 
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sure loss characteristics of the entire 
discharge system. 

The variation during a single stroke 
is not as important to the drilling op- 
eration as the pressure required to 
force mud through the system under 
various drilling operations. However, 
the pattern that develops in a single 
revolution shows the factors that nor- 
mally influence the drilling pressure 
on a longer time scale during chang- 
ing operation. 

Figure 32 shows typical variation of 
flow during a 360-degree rotation. At 
188 degrees the instantaneous flow 
rate is 377 gpm. The flow rate has 
increased to 489 gpm at a 224-degree 
crank angle. 

All the drill string pressure losses 
should be proportional to the square 
of the flow. Thus, the pressure loss 


189\2 , . : 
should be (=) 2,890 = 4,890 psi. 


This would be a 69 percent increase. 





The pressure should rise to 4,890 psi 
if the mud was incompressible and 
discharged through a rigid line. 

The pressure peaks recorded in Fig- 
laboratory tests were 
approximately 3,450 psi, while the 
pressure surge was 560 psi. Fortu- 
nately, the surges recorded in tests 
such as this are usually not as large 
as the estimated amount. The pres- 
sure rise is offset by the compressibility 
of mud, line expansion and other 


ure 33 during 


factors. 

At approximately 60 spm when a 
revolution takes one second, the time 
for a change from a low to a high 
pressure point (point a to point b 
Figure 33) will be one-eighth of a 
second. The pressure pattern moves 
along the drill string at the speed of 
pressure propagation in the mud. This 
is the same as the speed of sound 
which is 4,000 feet per second in 


water. The pressure wave generated 
by a 36-degree movement of the crank 
will have time to travel about 500 
feet and is able to compress mud 
along that entire distance. The excess 
volume pumped into the pipe line 
(unshaded area Figure 32) is about 
30 cubic inches. Although the mud 
compressibility and pipe swell totals 
about one-fourth of a percent, the 
large volume effected in the 500 feet 
of pipe is enough to accommodate the 
30 cubic inches. Thus, surge effect is 
reduced considerably. 

The pressure surges in the discharge 
system do tend to dampen out with 
distance from the source of the varia- 
tion. This is shown by the additional 
trace recordings in Figure 33 in which 
the variation in pressure has dropped 
to half its original value after passing 
through the five expansion chambers 
shown in Figure 34. These chambers 
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FIGURE 32—Here is a flow curve for an 8% by 18 mud pump at 60 spm. 
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FIGURE 33—An actual oscillograph recording of the discharge pressure on an 8% by 18 mud pump. 
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FIGURE 34—A series of expansion chambers used in the mud pump laboratory to simu- 
late a string of drill pipe or volumetric and pressure relationships. 


are normally full of mud and are used 
to duplicate the characteristic of a 
long drill string. 


Some effects of normal pressure 
loss surges 

e Fatigue, The pressure difference 
from a to b (Figure 33) is too small 
to be significant as a steady pressure 
on the pipe. However, this develops 
a varying stress which will eventually 
result in fatigue failure. The stress is 
the highest on the inside diameter of 
thick wall pipe. Since the mud is in- 
side the pipe, corrosion fatigue is a 
factor. The stress condition normally 
varies from a certain tensile stress to 
a higher one, consequently, the prob- 
lem js not as great as if there was 
complete stress reversal. At 60 spm, 
the stress varies eight times a second 
or nearly 700,000 load cycles per day. 
The stresses causing fatigue failure 
would most likely occur at fittings in 
the surface piping. 

@ Vibrations. Normal vibrations 
may be set up by the variation in 
velocity and pressure created in the 
discharge system, This may be a prob- 


lem if the equipment is not securely 


_ anchored, 


The change in flow velocity in the 
piping is proportional to the variations 
in the pump piston velocity. This is 
caused by the discharge piping being 
smaller in diameter than the piston. 
When a change in direction occurs, 
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as in a 90-degree ell, this changing 
velocity causes a changing reaction at 
the ell. For example, the 30 percent 
variation in an earlier example would 
raise a 15-foot per second velocity to 
20 feet per second, causing a change 
in reaction of about 15 pounds. This 
is slight; however, it could be much 
more if the cross section was necked 
down. At the same time, the system 
loss increases and the pressure rises 
from 2,890 to 3,450 psi, causing a 
change in reaction, Figure 35, of 560 
psi x 12 square inches of area, or 660 
pounds. This occurs four times per 
second at 60 spm. If the critical fre- 
quency of a piece of pipe happened 
to be about 240 cycles per minute, 
severe forces would be developed be- 
yond the 6,615 psi reaction. The con- 
necting hose would be subjected to the 
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FIGURE 36—Cavitation occurs where 
fluid passes through sharp ells under high 
pressure. 
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FIGURE 35—Severe internal forces de- 
velop with increases in pressure. 


changing force and may swell, vibrate 
and whip excessively. 


Cavitation. This is more critical in 
pulsating flow rather than steady flow. 
Cavitation takes place when the pres- 
sure in the mud is too low to over- 
come centrifugal force. This may hap- 
pen when ells are short radius or 
square as in Figure 36. 

When the velocity is high and the 
radius short, the mud leaves the pipe 
wall and forms a cavitational void at 
the inside of the curve. The mud 
again contacts the pipe downstream 
due to a pressure movement in that 
direction, Audible crackling can be 
heard at this location. This results in 
cavitational erosion and abrasion 
wear. Vibrations are also developed. | 
The condition is made worse by pulsa- 
tions, Gas may vaporize in the void 
area and causes random vibrations 
when the gas bubble is washed along 
the pipe and then collapses. All piping 
in the discharge system should have 
large generous curves as shown by the 
dotted lines (Figure 36) to avoid this 
condition, 

Although many of the problems 
caused by pulsating flow in the dis- 
charge system are difficult to evaluate, 
the elimination of these possibilities is 
desirable. The use of pulsation damp- 
eners to accomplish this purpose is 
discussed in the next article of this 
series. 


TO BE CONTINUED 


















Study Reveals... 


Mississippi series possibilities 


Report on Upper Madison group facies in northwestern North Dakota 


may improve correlation tasks. 


By Sidney B. Anderson 


North Dakota Geological Survey, Grand Forks, N. D. 


FACIES PROBLEMS of the Upper 
Madison group of Mississippian age 
in northwestern North Dakota long 
have been responsible for the con- 
fusion existing in correlation of the 
Mississippian system. 

Names, definitions. correlations, oc- 
currence, lithology and thickness of 


FIGURE 1 


Facies change in the Upper Madison group dis- 
cussed extend from the northwestern to the northcentral portion 


Madison group formations are offered 
in an effort to eliminate some of this 
confusion. 


Description. Thickness of the Missis- 
sippian system is governed by regional 
thinning and_post-Mississippian-pre- 
Triassic erosion. In the eastern half of 


the area, the Big Snowy group— 
which overlies the Madison group 
deeper in the Williston Basin—is miss- 
ing; the Madison is unconformably 
overlain by the Spearfish “red beds” 
of Triassic or Jurassic age. 

A secondary anhydrite cap has been 
deposited over most of the post-Mis- 





of North Dakota in Townships 156 through 164 to the Interna- 
tional Boundary within Ranges 77 through 95. 
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east-west cross section (A-A’) ex- 


This geologic 
tends from Amerada Petroleum Corporation’s H. O, Bakken 1, 
Sec. 12-157-95, Williams County, to Hunt Oil Company’s Oliver 


FIGURE 2 


Olson 1, Sec. 18-163-77, Bottineau County. This line of cross- 
section was selected as the area to demonstrate a number of 
facies changes, and more of the deeper wells necessary for con- 
trol have been drilled along the line of this section.»Datum for 
this cross-section is the base of the Kibbey limestone, or, where the 
Kibbey has been removed by erosion, the post-Mississippian 
unconformity is used as a datum. 

The * most change occurring on this 
section is between the Wm. H. Hunt-L. C. Anderson 1, Sec. 
25-157-89, and the S. G. Harrison-J, H. Anderson et al 1, 
Sec. 21-157-85. A large limestone section in the Hunt-Anderson 
well changes to anhydrite in the Harrison-Anderson well in a 


striking facies cross- 


listance of 20 miles. This may be due to a barrier which im- 
peded the circulation of water and caused deposition of anhydrite 
on the east, or shoreward, side, 

Several good possibilities for stratigraphic traps are shown at 


FES O9urric Limestone 
[IIT] oramucan Lmestone 
HE ov ome 

[_] sume 


Ei Joe 


100" 


the unconformity—between the Cardinal-Gunning 1, Sec, 15- 
159-82, and the California-Thompson 1, Sec. 31-160-81. 

This illustration indicates an anomalous feature in the east 
part of the cross-section, which shows the California Company’s 
Blanche Thompson 1 located in Sec. 31-160-81 to be structurally 
low on the Englewood and Lodgepole, with a thickening in the 
upper Lodgepole and lower Mission Canyon. This appears to 
have been caused by salt solution in the Devonian Prairie 
Evaporite section with a subsequent collapse of overlying beds. 

The Thompson well had no salt in the Prairie Evaporite 
section, while Cardinal Drilling Company’s Keeler 1, Sec. 
1-159-82, about two miles distant, had 160 feet of salt in the 
section. The salt collapse apparently occurred during late 
Lodgepole and early Mission Canyon time, as evidenced by 
thickening of these parts of the formations. 

The extent of this area of salt collapse is unknown, but it 
may have formed structural traps, particularly in the upper 
Devonian and Mississippian Lodgepole. At any rate, it effected 
Mississippian sedimentation in the area of collapse. (Anderson 


and Hansen, 1957.)? 








‘issippian erosional surface. This an- 
hydrite may form an effective seal 
over some of the porous beds that 
have been truncated by erosion, 
thereby forming excellent stratigraphic 
traps, 

Several facies changes exist in the 
area under discussion, notably changes 
from a limestone facies to an an- 
hydrite facies or from porous lime- 
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stone to dense limestone. The latter 
also may form excellent stratigraphic 
traps. 

These porous horizons may provide 


excellent oil and gas reservoirs if they 


meet one or more combinations of the 
following conditions: 


e If they contain permeability bar- 
riers 


e If they are associated with struc- 
ture 


e If theyare truncated by the Mis- 
sissippian unconformity and overlain 
by a secondary anhydrite acting as a 
seal. 

Obviously, the easiest to find are 
the porous horizons associated with 
structure. The other conditions are 
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FIGURE 4 
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Several good possibilities for stratigraphic traps are shown 
along the top of the cross-section at the unconformity—between 
the Texota-M. Sorum 1, Sec. 23-163-91, and the Sohio Petro- 
leum Corporation-Magnuson 2, Sec. 30-163-84. 

A secondary anhydrite appears to have been developed over 




















of the Kibbey limestone as far east as the limestone extends, the erosional surface. The secondary anhydrite may form an 
and from that point eastward the post-Mississippian unconform- effective seal over the truncated limestone beds which could 
ity is used for a datum. create excellent stratigraphic traps. 
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‘IGURES 6 and 7—These illustrations compare electric-radio- ences in nomenclature as presented by the author (Figure 4) and 
‘tivity log cross-sections for Section B-B’. They show the differ- as presented by Harrison and Flood (Figure 6) in 1957. 
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much more difficult to find, and find- 
ing them will require detailed sub- 
surface studies 

Formations considered. Facies 
changes in the Upper Madison group 
discussed lie under an area as shown 


in Figure 1. Formations included are: 


® Englewood formation 
® Madison group 
® Lodgepole formation 


® Mission Canyon formation 


Charles formation 


Data selection. Control data in- 
clude sample logs, which were pre- 
pared by North Dakota Geological 
Survey geologists, as well as electrical 
and radio-activity logs from NDGS 
files, 

For clarification of correlation work 
of the Mississippian series, the follow- 
ing illustrations have been included: 


© Two geologic cross-sections (Fig- 


ures 2 and 3 


® Four electric and _ radioactivity 
log cross-sections (Figures 4, 5, 6, 
and 7) 


@ A nomenclature chart (Figure 8) 
® A facies diagram (Figure 9) 


Lithologies illustrated in Figures 1 
and 2 


salt, anhydrite, shales, siltstone and 


include limestone, dolomite, 


sandstone. Limestone textural terms 
used on the cross-sections are oolitic, 
fragmental, granular and dense, as de- 


fined in Table 1. 


Englewood formation. In the por- 
tion of the Englewood formation 
covered by this report, as in a large 
part of the Williston Basin, the Engle- 











wood consists of two thin bedded, 
TABLE 1 
Type of 
Constituents Limestone 
Spherical or subspherical grains with- 
out regard to internal structure... .}| Oolitic 


Aggregates of fossil or rock fragments 


.ggre q Fragmental 
Non-interlocking crystals with few 


rock or fossil fragments... .. Granular 
Interlocking crystals—virtually no 
porosity ia sLemens Dense 
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carbonaceous, hard, dark gray to 
black shales, separated by a light gray 
siltstone, very fine -grained sandstone 
or a thin limestone. 

The Englewood in North Dakota 
rests unconformably on the Devonian 
Lyleton formation and is conformably 
overlain by the Mississippian Lodge- 
pole formation. 

From outcrops in the Black Hills,’ 
Darton in 1901 described outcrops as 
being composed of a pink slabby lime- 
stone, 20 to 30 feet thick, underlying 
the Pahasapa limestone and over- 
lying the Cambrian Deadwood 
formation. Later, the formation was 
described as being composed of vari- 
colored shales with intercalated beds 
of reddish brown limestone and buff 
colored dolomite underlying the Paha- 
sapa limestone.* 

From samples obtained in Amerada 
Petroleum Corporation’s H,. O. 
Bakken 1, Sec. 12-157-95," the black 
shale and sandstone at the base of 
the Mississippian in North Dakota 
was named the Bakken formation. 
However, in the opinion of the NDGS, 
the Englewood of North Dakota cor- 
relates reasonably closely with the 
Englewood of the Black Hills. There- 
fore, there is no apparent need to use 
the term “Bakken,” unless further 
study indicates the need. 


Madison group. The NDGS defines 
the Madison group as consisting of 
the Lodgepole, Mission Canyon and 
Charles formations, 

The Madison group was described 
in 1893 by Peale, who divided it into 
three units: laminated limestones, 
massive limestones and jaspery lime- 
stones.'* He described laminated lime- 
stones as dark, fine-grained, compact 
limestones occurring in laminated 
beds; massive limestones as light 
bluish-gray and massively bedded; 
and jaspery limestones as massively 
bedded with the upper 300 or 400 
feet being generally yellowish white, 
light colored beds containing jasper 
and chert. 

These formations are time-honored 
terms which still have some validity in 
parts of the Williston Basin. However, 
the facies situation is such that if 
lithologies only are used, these forma- 
tions would intergrade with each 
other, particularly the Mission Can- 
yon and Charles. 

The Bakken was included in the 


Madison group by Fuller (1956) 
who placed the Lodgepole and Mis. 
sion Canyon formations in a unit 
termed Madison limestone.* Consider. 
able confusion has existed in the no. 
menclature in this part of the geo- 
logic column, as can be seen ip 


Figure 8. 


Lodgepole formation. This forma. 
tion was named for exposures ip 
Lodgepole Canyon in the Little Rocky 
Mountains of Eastern Montana by 
Collier and Cathcart (1922),° who 
described it as consisting of fossil. 
iferous thin-bedded limestones and 
shales having a thickness of 800 feet, 

Texture of the Lodgepole in the 
portion of the Williston Basin under 
discussion varies from fine-grained 
dense to granular and fragmenta] 
limestone. There appears to be more 
granular and fragmental limestone 
toward the eastern part of the area. 
The lower part of the Lodgepole often 
is argillaceous with a cherty limestone 
section immediately underlying it. 
The color varies from medium gray 
to light gray becoming pale reddish 
to pale orange toward the edge of the 
basin. 

In the section of North Dakota 
covered by this report, the Lodgepole 
conformably overlies the Englewood 
formation, and is conformably over- 
lain by the Mission Canyon formation 
Thickness of the Lodgepole in this 
area varies from about 560 feet in the 
east to about 650 feet on the Nesson 
anticline. 

As yet, no production has come 


from the Lodgepole in North Dakota. 


However, the formation does produce 
in the Lulu Lake and Virden areas 
of Manitoba. 


Mission Canyon formation. Collie! 
and Cathcart (1922) named this for- 
mation for exposures of 500 feet of 
massively bedded white limestone in 
Mission Canyon in the Little Rocky 
Mountains.* 

The Mission Canyon, in the east 
and central portions covered by this 
report, consists largely of pale. red 
pale orange oolitic and fragmental 
limestone having a thickness of about 
280 feet, grading into yellow gray and 
yellow brown fine grained, dens 
limestone about 650 feet thick in’ the 
west part. } 

The Mission Canyon contains se¥- 
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1956) j ; : ; : 
| Mic eral excellent zones of porosity, par- eroded and the Spearfish red beds _ stone, In the east part, it consists 
is- , : ae 2 : : 
wil ‘icularly in the central and eastern overlie the Mission Canyon uncon- largely of anhydrite and limestone 
t . " % ° ° ’ . ° . . 
‘sid portion, where the formation becomes _formably. with only one minor salt which is 
er- P i ; ‘ . ° 
oa largely oolitic [see Anderson and Nel- stratigraphically lower than the salts 
0- hp ae / ° 
R on (1956) and Figures 1 and 2]. In Charles formation. Seager (1942) to the west as shown on Figure 1. 
- ‘0- ’ eo . 7% ° ‘ ‘ 
a the east part, Mission Canyon con- named the Charles formation from Massive salt beds in the west part thin 
nN 2 ° ° ‘ ° ° ° 
tains an anhydrite bed which has been the Arro Oil and California Com- to the east and eventually are re- 
called the Middle Anhydrite by An-  pany’s 4, SE NW 21-15N-30E, Gar- placed by anhydrite. 
derson and Nelson. Others have _ field County, Montana.’* He de- The limestone of the Charles grades 
orma. | termed this the M. C, 2 bed (Figure scribed the Charles as a sequence of from a pale brown and light gray in 
es in A 8) which points to the fact that it anhydrite, limestone, brown to red_ the west to a yellowish gray in the 
Rocks s; an excellent marker bed. This shales, siltstones, and dolomite lying east part of the area. The anhydrites 
1a by | marker bed ranges from about 10 to between the Kibbey and Mission vary from a light gray and bluish 
who 4 30 feet in thickness and occurs in Canyon limestone. Seager placed the white to a pale red, becoming more 
fossi|. | about the center of the formation. To Charles in the Big Snowy group, but reddish to the east. The formation 
and | the west, this anhydrite marker be- did not designate the interval; how- varies in thickness from about 820 
) feet | comes shaly or dolomitic and eventu- ever, Nordquist (1953)"* put the feet in the Amerada H. O. Bakken 
a lly changes to limestone. Charles in the Madison group and 1, 12-157-95, to being absent in the 
1e fs od * : ‘ . 
wail The Mission Canyon rests con- designated the interval in the type _ east part of the report area, where 
aiail formably on the Lodgepole forma-_ well as being from 3,195 to 3,800 feet. the formation has been removed by 
atl tion, and is overlain conformably by Anderson (1954)? also put the Charles. ocion 
the Mississippian Charles formation, in the Madison group. Thickness of 
more . ; : From present studies, the contact 
+ though the typical Charles lithology the Charles is governed both by re- Bs ici ad Missi 
stone ‘ ; ’ ; nibs, e ‘ 
aad n the east appears in part to be the gional thinning eastward and pre- ween: ee om gpaesiag 
oft time equivalent of the Mission Can- Mesozoic erosion. Canyon apparently is conformable 
en ' ; . tas ‘ 
ia yon lithology in the west. In the western section of the area nd transitional, and, in part, the two 
- e x e a * @ . . . 
In the eastermost part of the area under discussion, the Charles consists formations are time equivalents. In 
1g it. . . : ; . ‘ 
“a f this report, the Charles has been largely of salt, anhydrite and lime- this area, the Charles is overlain un- 
Ss i 
ddish 
of the 
FIGURE 8—Four of the various nomenclature systems used to ANDERSON & | HARRISON & J.G.C.M SASK. GEOL | TERMINOLOGY | 
akota orrelate the Mississippian system in the Williston Basin—in ad- NELSON FLOOD FULLER SOCIETY | THIS REPORT | 
epole dition to the one used in the accompanying report—are shown 1956 1957 1956 1956 
<i on this chart. While all the systems have advantages, correla- f 
" tion becomes difficult with many different usages. For clarifica- c-8 
over- tion, this combined system is used, For comparison with this C-7 prea pinta | pane 
. '_ ; > r > ¢ ; y re = ; y i H L | 
ation combined system, Harrison and Flood’s terminology appears in C-6 EVAPORTES BEDS | SEDs 
hi Figures 5 and 6, : C-5 
1 this It appears that the term “Souris Valley Beds” used in the c-4 
in the — Saskatchewan Geological Society’s stratigraphic cross-sections CHARLES C-3 RATCLIFFE RaToUere =| | RATCLEFE 
' 1956)" may be confused with the previously named Devonian BEDS BEDS BEDS 
.esson as ‘ ; be os C-2 |_MIDALE EVAP | MIDALE MIDALE 
Souris River formation. Therefore, the term “Lodgepole” is re- MIDALE BEOS | ‘BEDS | BEDS 
tained for the sequence below the M. C. 1 (Tilston Beds) and C-! FROBISHER EVA + 
“ : oo ae HASTINGS HASTINGS 
come | ove the Englewood (Bakken). This usage is in line with the MC-5S FROBISHER | rcropisHeR | FROBISHER 
riginal and well-known definition of the Lodgepole formation. Mc-4 BEDS ALIDA |, BEDS 
akota. Due to lack of paleontological information, certain marker teen. Mc-3 al secre aes BEDS “3 
oduce beds selected from electric and radioactivity logs are used as NYON . 4|__LIMESTONE 
one | ume lines. The wide regional consistency of electric log char- a Mk "it: 9} _Me-¢ men? 
areas Chentet ic oe aa da ° way f th hede lend LOWER = TILSTON 
acteristics, thich ness and dip into the basin of these beds lends MISSION MC- I cy MC-1 BEOS MC - | 
redence to this supposition. CANYON } 
The Mission Canyon has been described as massive marine LOWER SOURIS 
imestone, and the Charles as largely an evaporitic sequence. If LODGEPOLE | LODGEPOLE LOS TONE a. | pee 
‘ollier these descriptions are followed, it will be noted on the cross sec- ceil 1 
tions (Figures 1, 2 and 9) that the base of the Charles is ENGLEWOOD GAKEN Cane iaiaeant teat | 
s for- itratigraphically lower towards the east while the top of the 
et of | Mission Canyon is stratigraphically higher toward the west in Fe Te: Re 
ne the deeper part of the basin. (Similar conditions of integradation 3 5 omg oe ’ 
' § {pear to exist at the Lodgepole-Mission Canyon contact = > 
Rocky ff farther east outside the area of this report. aoe, * 
As a result, such expressions as “Lodgepole formation in Mis- iF 
sion Canyon facies,” meaning “Mission Canyon formation of wif 
» east § Lodgepole age,” are used (Moore, 1955)”. » Sil, 
y tT ry | 3 
ed to FIGURE 9—On.the basis of the descriptions found in Figure 5 §||- 
8, “formations” of the Madison group are stripped of their 2 
1enta *Rginal connotation and become mgrading belts of lithology, Y 
about J Which are seen to cross time lines within the Williston Basin. atl 
d Gross lithologic belts which transgress time (although in a dis- S alk 
y ane similar t i i igi a6 
similz ectonic setting) originally were defined by Caster <9 
dense § (1934) as magnafacies.' 23 4 
n’ the Thus, the massive marine limestone facies of the Williston 2¢ : 
Basin might be more correctly called the Mission Canyon mag- fies 1 
: tafacies and the evaporitic facies could be termed the Charles 4 = 
5 sev- hagnafacies, divesting these “formations” of the time connota- . — 
ton, which has led to correlation confusion in the Williston = 
asin. ot 
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conformably by the Spearfish of Tri- 


assic or Jurassic age 
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How to detect and control 
corrosion-causing bacteria 


Combatting bacterial corrosion requires an under- 


standing of the processes involved and the methods 


that restrain it. Some aspects of this type corrosion 


are not completely understood, but these known 


methods will aid in corrosion control 


By Dr. Carl H. Oppenheimer 
Institute of Marine Science, The 
Port Aransas, Texas 


CorROSION CAUSED by bacteria by 
the destruction of protective coating 
materials, production of corrosive in- 
organic and organic acids, oxygen dif- 
ferential cells, production of galvanic 
cells, production of hydrogen sulfide 
and the oxidation of ferrous iron, can 
be controlled if a thorough under- 
standing of the ways of corrosion pro- 
There must be an 
the results of the 
chemicals, and procedures 
used to combat the corrosion. In this 
manner the type of bacterial corrosion 
and the proper 
the corrosion, 
and then 
cannot 
sure 


duction is gained. 
understanding of 
methods 


can be determined 


steps taken to combat 
thing 


corrosion 


trying one 
another. Since the 
be exactly determined by 
method, a number of suspected types 
might have to be treated at the same 
time. As can be seen from this, some 
aspects of bacterial corrosion are in- 
completely understood. 


without 


any 


Bacterial corrosion in nature is nor- 
mally related to a complex interaction 
between environmental conditions 
and the bacterial population. It is 
possible to describe several processes 
by which bacteria directly or indi- 
rectly cause corrosion. 


University of 


Texas 


Oxygen differential cells. The 
simplest type of corrosion is produced 
during the growth of a normal aer- 
obic population of bacteria. The area 
in which bacteria are active has less 
oxygen than an adjacent area, sup- 
porting little or no bacterial activity. 
The difference in oxygen concentra- 


tion between the two areas produces. 


an oxygen differential cell. The differ- 
ential cell persists as long as the bac- 
teria use oxygen faster than new oxy- 
gen can diffuse into the area. 


Production of acids by bacteria. 
Organic and inorganic acids are pro- 
duced during the metabolism of bac- 
teria which may stimulate acid cor 
rosion in localized areas. Several 
different acids are produced that are 
related to specific metabolic processes. 
The oxidation of sulfur compounds 
by the sulfur bacteria, Thiobacteriales, 
will produce sulfuric acid. The fol 
lowing reaction illustrates the oxida- 
tion of hydrogen sulfide and sulfur: 


H.S + %0:— S + H:O 
2S + 30, + 2H:0 — 2H:SO, 


Some bacteria are able to produce 
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H.SO, concentrations up to 1 Nor- 
mal. The hydrogen sulfide produced 
by sulfate-reducing bacteria will dis- 
sociate in water to a weak acid. Car- 
bon dioxide; a very common meta- 
bolic product, is hydrolyzed to 
carbonic acid in the presence of 
water. Nitrous and nitric acids also 
are produced by the metabolism of 
nitrogen compounds. In addition, the 
aerobic or anerobic decomposition of 
organic matter may produce lactic, 
butyric, acetic and related acids. 


Bacterial deterioration of protec- 
tive coatings. Bacteria can utilize 
almost all organic compounds during 
metabolism, and thus are able to 
cause corrosion indirectly by the de- 
struction of some protective coatings. 
Bacteria can destroy certain hydro- 
carbons, asphalts, rubber, fabrics and 
other coating compounds commonly 
used for corrosion protection. Usually 
the bacterial attack is localized in 
small areas on the protected surface. 


Anaerobic corrosion by sulfate- 
reducing bacteria. The activities of 
sulfate-reducing bacteria in moist an- 
aerobic soils can cause corrosion by 
two interrelated methods: 

1. The free hydrogen sulfide pro- 
duced during sulfate reduction may 
react directly with iron. 

2. The bacteria produce a corrosive 
galvanic cell. (Von Wolzogen Kiihr- 
and Van der Vlugt, 1951.) 

Sulfate-reducing bacteria are a 
group of widely known but little de- 
scribed organisms that are difficult to 
study. This type of organism is called 
Desulfovibrio desulfuricans. The sul- 
fate-reducing bacteria are found al- 
most everywhere in nature, They can 
survive in aerobic environments but 
will grow only in the absence of free 
oxygen, 

The sulfate-reducing bacteria ob- 
tain energy through the reaction: 


bacterial 
4H, > HS + 4H.0 
catalyst 


2H* + SO,- + 
The bacterial enzyme, hydrogenase, 
catalyzes the reduction of sulfate by 
molecular hydrogen. The enzyme, de- 
hydrogenase, catalyzes the reduction 
of sulfate by hydrogen derived from 
an organic molecule. Many sulfate- 
reducing bacteria can use both en- 
zymes at the same time (Senez, 
1955). 

The action of hydrogen sulfide on 
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iron surfaces will produce corrosion 
as shown by the following reaction: 


H:O 
Fe + H.S———»> FeS + H: 


The reaction will be accelerated if the 
compounds on the right side of the 
equation are removed. In most en- 
vironmental conditions where bacteria 
will produce hydrogen sulfide corro- 
sion, the products will not be re- 
moved from the system. 


The surface of iron or steel in an 
anaerobic environment will often be 
negatively charged. The accumulation 
of a uniform thin layer of hydrogen 
gas on this negatively charged metal 
surface will protect the surface from 
corrosion. If hydrogen is removed 
from the iron surface by bacteria, the 
area is no longer protected and a gal- 
vanic cell may be produced as follows: 


A galvanic cell produced by hydro- 
gen consuming sulfate-reducing bac- 
teria 

SO, Red. Bacteria Present 
2H* + SO. + 4H: > HS + 4H:0 
Fe** + H.S > FeS + 2H* 


Fe >Fe** + 2e7 
ANODE 


SO, Red. Bacteria Absent 
2H.O = 2H* + 20H- 
2H* + 2e°— H: 
CATHODE 
IRON OR STEEL PIPE 


The bacteria consume the hydro- 
gen from the iron surface to complete 
the energy reaction: 


2H* + SO,- + 4H: > HS + 4H:O 


The iron surface, denuded of hy- 
drogen, becomes the anode. The iron 
goes into solution as ferrous ions and 
electrons are liberated according to 
the anodic reaction: 


Fe — Fe** + 2e 
The electrons from the anode reac- 
tion migrate to the cathode were they 
are accepted by the hydrogen ions to 
form hydrogen gas. 


2H* + 2e°— H: 


The ferrous ions react with hydrogen 


sulfide to produce hydrogen ions and 
insoluble iron sulfide. The liberated 
hydrogen ions may migrate to the 
cathode or react with the available hy- 
droxyl ions to form water. Iron sul- 
fide precipitate on the anodic iron 
surface will act as a cathode and thus 
accelerate the liberation of ferrous 
ions. Iron hydroxides may also de- 
velop in this system. The equilibrium 
relationship thought to exist between 
ferrous sulfide and ferrous hydroxide 
is shown as follows: 


FeS + OH- + H.O = Fe (OH); + HS 


If carbon dioxide exists in the sys- 
tem, iron carbonate may form. Fer- 
rous sulfide in the presence of weak 
carbonic acid will form an equilib- 
rium with ferrous carbonate: 


FeS + H:.CO; 2 FeCO; + H.S 


The most important hydrogen-con- 
suming bacteria in anaerobic environ- 
ments are the sulfate-reducing 
bacteria. However, many other types 
of bacteria can consume hydrogen in 
both aerobic and anaerobic condi- 
tions. 

A survey of the literature on ana- 
erobic corrosion may give the impres- 
sion that all sulfate-reducing bacteria 
cause equal amounts of corrosion. It 
is true that all sulfate-reducing bac- 
teria cause corrosion, but the amount 
varies with the type of bacteria in- 
volved. The amount of corrosion 
caused in hydrogen sulfide systems is 
much less than in a galvanic cell. 
Sulfate-reducing bacteria produce 
galvanic corrosion cells only if they 
contain the enzyme hydrogenase. Hy- 
drogenase is not present in all sulfate- 
reducing bacteria (Stephenson, 1957 
and Pratt, 1951). 


Corrosion by iron bacteria. The 
iron bacteria are a group of organisms 
which live in oxygenated, iron-bear- 
ing water. They cause corrosion by 
oxidizing ferrous iron, The group 
consists of the Leptothrix, Crenothrix, 
Sphaerotilis. and Clonothrix. These 
organisms extract iron from the water 
and oxidize it to ferric hydroxide ac- 
cording to the reaction: 


4FeCO, + O, + 6H:O > 4Fe(OH)s + 
4CO, 


Iron bacteria obtain energy either 
by the oxidation of iron or the decom- 
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position of organic matter. The bac- 
terial oxidation of iron produces only 
small amounts of energy, the there- 
fore large amounts of iron are precip- 
itated during the formation of cellular 
material. The bacteria deposit iron 
hydroxide in an outer sheath sur- 
rounding individual cells or groups of 
cells and long threads or spiral ag- 
gregates are formed. Much of the yel- 
low-red material seen in many rivers 
or ponds may be produced by iron 
bacteria. 

Tubercles of iron hydroxide are 
formed on the surface of iron during 
the metabolic activities of the iron 
bacteria. The tubercles rapidly in- 
crease in size as the bacteria grow 
and soon form a dense coating on the 
iron surface. The oxygen needed for 
bacterial growth must diffuse through 
the iron hydroxide coating. As the 
coating increases in thickness, the rate 
at which the oxygen diffuses to the 
bacteria is decreased. The bacteria 
consume the oxygen faster than the 
oxygen diffuses into the tubercle and 
an oxygen differential cell is formed. 
The resulting anaerobic conditions 
then allow sulfate reducers or other 
anaerobic bacteria to grow. Soluble 
ferrous ions will diffuse out of the 
anaerobic tubercle and will be avail- 
able to the iron-oxidizing bacteria on 
The tubercles 
grow very quickly in a pipe system 


the tubercle surface. 


containing water and in a few weeks 
may completely block the flow of 
water. 

The 


waters of neutral or slightly acid pH, 


iron bacteria grow best in 
and can use iron in concentrations as 
low as one part per million. Olsen 
and Szybalsxi (1950) 


good summary of the corrosive activ- 


give a very 


ities of the iron bacteria. 


METHODS OF DETECTING 
BACTERIAL CORROSION 


No reliable method is known which 
will measure the corrosive effects of 
bacteria in situ. Generally, bacterial 
corrosion of iron is determined by an 
the total 
determined 


indirect method in which 


number of bacteria are 
and compared with a detailed exam- 
The 


well casing potential profile method, 


ination of the corroded area. 
which measures the positive or nega- 
tive potential at ten-foot intervals 
along the surfate of iron pipe, will 
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not detect the localized corrosion 
areas produced by bacterial activities. 

Bacterial corrosion -can be evalu- 
ated by laboratory methods. In lab- 
oratory studies bacteria are isolated 
from a corroded area and inoculated 
into a test medium containing elec- 
trodes or a piece of iron. After the 
bacteria have been allowed to grow, 
the loss in weight or the change in 
potential of iron test panel is meas- 
ured. The results are used to evalu- 
ate the amount of corrosion caused 
by the bacterial cultures. Caldwell 
and Lytle (1953) measured the cor- 
rosion of iron test panels in active 
bacterial cultures. They reported that 
the corrosion rate due to bacterial ac- 
tion is low. Unfortunately the authors 
did not report how many different 
types of purified sulfate-reducing bac- 
teria were tested, and it is possible 
that the bacteria studied did not con- 
tain the enzyme hydrogenase. Pratt 
(1950) reported data for bacterial 
corrosion obtained by the weight-loss 
method, and concluded that the test 


organism did produce appreciable, 


amounts of corrosion. Wormwell and 
Farrer (1952) conducted electro- 
chemical studies on the bacterial an- 
aerobic corrosion of iron test panels. 
The desulfovibrio strain they used 
produced a more negative electrode 
potential and caused more corrosion 
than sterile controls, 

The API Subcommittee on Bacteria 
and Bactericides (Study Committee 
on Water Treatment) is developing 
standard methods to determine the 
bacterial populations in water-flood 
operations for secondary recovery of 
oil. However, no provisions have yet 
been made by the subcommittee to 
relate bacterial population to corro- 
sion. 

More fundamental research is 
needed before the role of bacteria in 
corrosion is completely understood. 
The role of enzymes important to cor- 
rosion should be studied. Studies 
should be made to determine the 
kinds of bacteria that cause corrosion. 
Field descriptions and counts of bac- 
teria from a corroded area indicate 
only that the bacteria are present. 
Bacteria are everywhere in nature. 
Therefore, it is important to be able 
to establish whether or not the bac- 
teria present actually can cause cor- 
rosion. 


Control of bacterial corrosion 
Living organisms must be active 
before they can cause corrosion. The 


organisms must be in a favorable en- 
vironment or they will not be active. 
The biological relationships between 
the bacteria and the environment 
must be understood before adequate 
corrosion control can be obtained. 

The first action to prevent bacteria] 
corrosion should be taken before iron 
or steel equipment is installed. The 
type of control to be used will be in- 
fluenced by environmental conditions 
such as water content or soil drain- 
age, presence of water spray, amount 
of electrolytes, presence of organic 
matter, acidity or alkalinity and oxy- 
gen content. Bacterial corrosion can 
be controlled in certain situations by 
the application of protective coatings, 
the use of cathodic protection and the 
application of chemical biocides to 
kill living bacteria, 

Bacterial corrosion will be at a 
minimum in a well-drained alkaline 
soil containing a minimum of electro- 
lytes and organic material. The selec- 
tion of a resistant coating material 
and the installation of cathodic pro- 
tection would be advantageous. If a 
corrosive environment cannot be 
avoided, the use of a suitable chem- 


ical bactericide corrosion-inhibitor 


may be used. A bactericide is any ma- 
terial that will inhibit the growth of 
bacteria or kill them. 


Chemical bactericides. Many chem- 
icals and chemical mixtures are cur- 
rently available which are used to 
control bacteria in water, petroleum 
and drilling muds. They are primarily 
chlorinated phenols, quarternary am- 
monium compounds, amines and sur- 
face active agents. Other materials 
such as chlorine and formaldehyde 
are often used. Caustic compounds 
may be used in such materials as drill- 
ing muds to bring the pH to 10 or 
above to inhibit the growth of the 
sulfate-reducing bacteria. 

Most chemical bactericides are spe- 
cific for a given type of bacteria and 
environment. Each inhibitor should 
be tested against the normal bacterial 
flora present-in the corroded area. 
The tests should be performed in the 
mud, soil or water in which the bac- 
teria are growing. Proper bacterio- 
logical techniques must be used or 
contaminating bacteria may be intro- 
duced in the sample. If proper care 
is not taken, the more active organ- 
isms will multiply during sample col- 
lection or transport and thus over- 
grow the bacteria responsible for the’ 
original corrosive conditions, 
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Cathodic Protection. Cathodic pro- 
tection is currently being used to com- 
bat the bacterial corrosion of iron 
used in marine equipment and pipes. 
Unfortunately, the data published on 
the use of cathodic protection to con- 
trol bacterial corrosion, have been 
taken from field observations. Most of 
the references give no conclusive data, 
other than the enumeration of bac- 
teria, to prove that the bacteria were 
responsible for the corrosion. Beck- 
with (1940) tested the effects of ca- 
thodic protection on sulfate-reducing 
bacteria. He found that the growth of 
bacteria was not inhibited during the 
tests. Huddleston (1947) reported 
that bacterial corrosion of subsurface 
pipe lines in a swampy area was re- 
duced by cathodic protection. Hud- 
dleston, however, did not conduct 
laboratory tests to determine if the 
bacteria were actually causing corro- 
sion. Wormwell, Nurse and Ison 

1952) reported that more cathodic 
current is required to protect iron 
from bacterial galvanic corrosion than 
is needed to. control other types of 
galvanic cell corrosion. Caldwell and 
Lytle (1953) reported that cathodic 
protection will protect iron from bac- 
terial corrosion, 

In theory, the action of cathodic 
protection will inhibit bacterial cor- 
rosion by two processes: (1) the 
proper amount of cathodic current 
supplied to the iron surface will at- 
tract hydrogen ions and produce: free 
hydrogen faster than it can be used 
by the bacteria. The hydrogen will 
protect the iron surface from corro- 
sion, and (2) the cathodically pro- 
tected surface will produce an excess 
of hydroxyl ions, and the pH of the 
area will increase. Bacteria will not 
be active when the pH is above nine 
or ten. 


Protection by coating materials. 
Certain bituminous and plastic coat- 
ing materials are available which can 
protect the surfaces of iron from bac- 
terial attack. A pipe coating com- 
pound should be tested with the bac- 
teria isolated from the soil in which 
the pipe is to be installed. One dis- 
advantage of this type of protection is 


that the coating may not completely 


cover the iron surface. Small areas 
of the iron, not covered during the 
coating process or where the coating 
was removed by damage during in- 
stallation, may be unprotected. How- 
ever, special coatings plus cathodic 
protection may prove complementary 
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and may provide good corrosion pro- 
tection. The new synthetic plastic 
coating materials, or plastic pipe, are 
usually quite resistant to bacterial at- 
tack, 


BIBLIOGRAPHY 


1M. E. Adams and T. W. Farrer, ‘““The Influ- 
ence of Ferrous Iron on Bacterial Corrosion,”’ J. 
Appl. Chem., 3: 117-120 (1953) March. 

2R. C. Allred and T. A. Mills, and H. B. 
Fisher, ‘‘Bacteriological Techniques > 2 to 
the Control of Sulfate Reducing acteria 
Water Flooding Operations,’”? Prod. Monthly, 19: 
31-32 (1954). 

3T. D. Beckwith, 
Iron and Steel,’’ Jour. Amer. 
Assoc., 33: 147-167 (1941). 

*E. Beerstecher, Jr., ‘‘Petroleum Microbiol- 
ogy,”’ Elsevier Press, Inc., Houston, Texas, pp. 
375 (1954). 

°K. R. Butlin and W. H. J. Vernon, ‘‘Under- 
ground Corrosion of Metals, Causes and Preven- 
tion,’ Jour. Inst. Water Eng,, 3: 627-637 (1949). 

®K. R. Butlin and W. H. J. Vernon, ‘“‘The 
Underground Corrosion of Ferrous Metals in the 
Light of Recent Research,’’? Proc. Chem. Engin. 
Gp., 31: 56-74 (1949). 

7J. A. Caldwell and M. L. Lytle, ‘‘Bacterial 
Corrosion of Offshore Structures,’? Corrosion, 9: 
192-196 (1953). 

8D. H. Carpenter, “‘Prevention of Well Equip- 
ment Corrosion,’’ Sohio Petroleum Co. Mechanical 
Eng. Sec. Report, June 17, 1952. 

®C. G. Deuber, ‘‘The Present Status of Bac- 
terial Corrosion Investigations in the United 
States,’’ Corrosion, 9: 93-99 (1953). 

w K, pela, and A. Wacher, ‘Bacterial Corro- 
“i the Ventura Field,’’ Corrosion, 7: 212-224 
(1951). 

1 T. W. Farrer, L. Biek and F. Wormwell, 
“The Role of Tannates and Phosphates in the 
Preservation of Ancient Buried Iron Objects,”’ 
J. Appl. Chem., 3: 80-84 (1953). 

122T. W. Farrer and F. Wormwell, ‘Corrosion 
of Iron and Steel by Aqueous Suspensions of Sul- 
fur,’”?’ Chem. and Ind., 106-107 (1953). 

7 R. H. Gaines, “Bacterial Activity as a Cor- 
rosive Influence in the Soil,’? Ind. Eng. Chem., 2: 

128-130 (1910). 

4R. F. Hadley, “Methods of Studying Micro- 
biological Anaerobic Corrosion of Pipe Lines,’ 
Petroleum Eng., 11: 171-176 (1940). 

%R. F. Hadley, ‘‘Microbiolo ical Anaerobic 
Corrosion,’? Oil and Gas Jour., 38: 93-96 (1939). 

16W. E. Huddleston, “Results Obtained from 
Five Years of Cathodic protection on 24-inch Gas 
Line Rapidly Deteriorating from Bacterial Corro- 
sion, orrosion, 3: 1-7, (1947). 

7A. H. Von Wolzogen Kuhr and L.. S, Van 
der Vlugt, ‘“‘Aerobic and Anaerobic Corrosion of 
Iron Water Mains,’”? Water (Holland) 35: 273- 
281 (1951) Chem, Abst., 46, No. 4: 1420i 

1% F. E. Kulman, ‘Microbiological Corresion of 
Buried Steel Pipe,’’ Corrosion 9: 11-19 (1953). 

129 E. Olsen and W. Szybalski, ‘‘Aerobic Micro- 
biological Corrosion of Water Pipe, I and II,’ 
Corrosion 6: 405-514 (1950). 

*” J. R. Postgate, “‘On the Nutrition of Desul- 
phourbrio desu phuricans;” J. Gen. Microb., 5: 
714-724 (1951). 

21 J. R. Postgate, “Competitive and Non-com- 
petitive Inhibitors of Bacterial Sulphate Reduc- 
tion,’ J. Gen. Microb., 6: 128-142 (1952. 

2D). D. Pratt, ‘Activities of Sulfate-Reducing 


‘The Bacterial Corrosion of 
Water Works 


Bacteria,’’? Chem. Res. 75-92 (1950). 
72D. D. Pratt, ‘‘Sulfate-Reducing Bacteria,”’ 
Chem. Res., 97-112 age 5 


“T. K. Ross and H. Holness, ‘“‘Studies in the 
Corrosion of Metals Occasioned by A Aqueous Solu- 
tions of Some Surface-Active Agents II,’’ Mild 
Steel Jour. Applied Chem., 2: 520-526 (1952). 

> nez, “Consommation d l’hydrogene 
Moleculsire ar les Suspensions non-profigerantes 
et par les traits Cellulaires de Desulfovibrio 
oar agg. desulfuricans.”’ Bull. Soc. Chimi 
5% me 7: 1135-1146 (1955). 

Starkey and K. M. Wight, ‘Anaerobic 
prt. ¥.. of Iron in Soil with Particular Con- 
sideration of the Soil Redox Potention as an 
Indicator of Corrosiveness,’’ American Gas Assoc. 
Proc.: 309-412 (1945). 

id > eae, Ant. van Leeuwenhoek, 12:37 
1937), a Is Not Always Found in 
ulfate Reducing Bacteria,” taken from Pratt, 
Chem. Res., 1951, pp. 97-112. 

2% F. Wormwell and T. W. Farrer, ‘‘Electro- 
chemical Studies of Anaerobic Corrosion in Pres- 
ence of Sulfate- wee Bacteria,”” Chem. and 
ay 4 4 (1952 ). 

raff, ‘Microbiological Corrosion 
of ion oe tel” © Corrosion, 11: 44-48 (1955). 

oF, Wormwell, T. J. Nurse, and H. C. K. 
Ison, “Cathodic Protection of Steel, Electrical 
Current and Potential Requirements,” "Chem. and 
Industry, 927-974 (1952). 





Aerial view of Aramco’s mobile platform 
No. 1 (background) and drilling barge 
Queen Mary (foreground), drilling Man- 
ifa 2 in the Persian Gulf, off the coast of 
Saudi Arabia. The platform i is elevated 10 
feet above the water. Manifa 2 is 42 
miles southeast of Manifa 1, which late in 
1957 resulted in Aramco’s second offshore 
oil discovery. 


Mobile Drilling Platform 
Employed in Persian Gulf 


A new, modern, mobile drilling 
platform and a drilling barge were 
used by Arabian American Oil Com- 
pany in drilling Manifa 2 in the Per- 
sian Gulf off the coast of Saudi 
Arabia. Manifa 2 is 4% miles south- 
east of Manifa 1, which in 1957 dis- 
covered Aramco’s second offshore field. 

In the background is Aramco’s 
mobile platform No. 1. It is elevated 
10 feet above the water. The three- 
legged platform supports a standard 
136 foot drilling derrick, drawworks, 
rotary table, and electric motors sup- 
plying power. It weighs 800 tons, ex- 
clusive of drilling equipment, and can 
operate in water up to 65 feet deep. 
The $1 million platform was made in 
the U. S. and was towed 10,000 miles 
in 115 days to this site, across the 
Atlantic and via the Suez Canal. 

The platform is connected by a 
ramp to Aramco’s drilling barge, 
Queen Mary, in the foreground. The 
barge carries the mud pumps, driven 
by a diesel-electric power plant, and 
provides storage for mud, fuel, water, 
drill pipe, and steel casing. 
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In North Dakota . 





Deep drilling and extensions may increase 
potential of Nesson anticline area 


Here is a timely, authoritative review of the Williston 
Basin’s outstanding geological structure 


By Dois D. Dallas 
Consulting Petroleum Engineer 
Williston, North Dakota 


DRILLING ACTIVITY continues heavy 
in North Dakota’s Nesson Anticline 
area, In mid-October, there were 22 
active locations including 5 wildcats 
and 17 development wells. 

Eight of the wells have been pro- 
jected to test horizons below the main 
producing formation, the Madison. 
However, this new development has 
not advanced sufficiently to review 
the practices and problems encoun- 
tered. 

The Nesson Anticline is the out- 
standing geological feature in the 
Williston Basin, accounting for most 
of the area’s productive wells. Pro- 


Number of Counties Producing Oil 


oe - ¢ 10 
Boag OREM RO , 
a, . * 






et oe 





Et f 
51 52 


53 54 55 56 S57 S58 59 


duction is almost continuous along a 
75-mile north-south extension of the 
anticline, and predictions are that 
production will be found along a 100- 
mile extension in at least five age 
groups—Mississippian, Devonian, Si- 
lurian, Ordovician and Cambrian. 
There are approximately 1,100 pro- 
ducing wells in North Dakota, pri- 
marily from rocks of Mississippian 


age. Depth to the Madison formation ~ 


varies from about 7,800 feet on the 
north end of the anticline to about 
9,500 feet at the south end. 


Diilling program. A typical Madi- 
son well is drilled and completed in 
30 days. Approximately 30 rock bits 
are used and a salt-base mud is main- 
tained for the last 3,000 feet of an 
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North Dakota History 





8,500-foot well. A 200-foot salt sec- 
tion in the Upper Charles formation 
and a 50-foot salt section at the base 
of the Charles have undoubtedly been 
responsible for numerous collapsed 
casings. This hazard is reduced by 
drilling an engaged hole through these 
and other salt sections. 

So meticulous has the operator be- 
come about the salt content of the 
mud, it is not uncommon to see a 
member of the drilling crew admon- 
ished for using fresh water to clean 
the shale shaker. If the salt content 
of the mud is maintained at 320,000 
ppm or more, there is very little 
likelihood of dissolving formation salt 
during the drilling process. 

Three common forms of drilling 
contracts are being used in this area: 
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Seven years ago, North Dakota was a non-producing state. Today, it has more than 1,100 wells—produces more than 13 million 


barrels of crude annually. 
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e¢ Complete turn-key contracts 
e Footage contracts 


e Day work contracts 


Mud costs vary. Total mud cost is 
increased considerably with the main- 
tenance of a salt base mud. However, 
this increased expense is a necessary 
safety factor and is not considered as 
a burdensome increase in drilling cost. 
This cost factor varies from well to 
well depending upon the proximity of 
a location to an adequate supply of 
salt water. Normal mud bills have 
been known to exceed $10,000, with 
the average being around $7,500. 


Pipe requirements. Casing and tub- 
ing programs have become fairly 
standardized, with operators employ- 
ing an additional safety factor in 
weight and grade of pipe, especially 
through the salt sections. A substan- 
tial majority of Madison wells are 
equipped with 52-inch casing and 
2%-inch O.D. tubing. However, some 
7-inch casing and 27-inch tubing 
have been used. Usually, 95-inch 
0.D. and 1034-inch O.D. pipe is used 
for the required 600-foot surface casing 
string. State law requires that surface 
pipe be cemented to the surface. 

The production string requirement 
is that sufficient cement be used to 
fill one and one-half times the cal- 
culated volume of the annular space 
between the casing shoe and the 
Amsden formation which is above the 
Charles salt. At least 300 sacks of 
cement must be used on all jobs. 
Scratchers and centralizers are used 
for the section from the Charles to 
total dépth. 


Types of logs. A typical logging 
program includes microlaterolog, lat- 
erolog, gamma-ray neutron and mi- 
crocaliper. Usually one log (laterolog) 
isrun for the entire length of the hole, 
whereas the other logs are used only 
in the section of interest. 


The gamma ray log is a reliable 
tool for correlation purposes since a 
characteristic deviation exists at the 
top of the “main pay” on the Nesson 
Anticline. The other logs are used 
€xtensively for qualitative evaluation 
of individual wells and entire pools. 
Comparative porosities and water sat- 
urations are often made by using a 
combination of these logs. The micro- 
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Current Activity on Nesson Anticline, Northwestern North Dakota 


caliper readily indicates any appreci- 
able washout in the salt sections. 


Completion methods. Practically all 
Madison (limestone) wells are treated 
with from 300 to as much as 5,000 
gallons of acid or more. When the 
producing interval is extremely tight, 
an acid-fracturing program may be 
considered. In several cases, produc- 
tion has been increased as a result 
of acid-fracturing. However, in other 
instances no beneficial results were 
obtained. 

The permanent type completion has 
been employed by one major com- 
pany in several wells. However, con- 


ventional completions are by far the 
most common. More than one half 
of the Madison wells still flow nat- 
urally. No unusual pumping problems 
have been encountered. 


Dual completions have been ap- 
proved by the state and several deep 
wells, including a few Mississippian 
wells, have been so completed. Ap- 
plications for triple completions will 
undoubtedly be delayed until con- 
servation authorities are satisfied that 
waste does not exist in dually com- 
pleted operations, 

The Madison crude on the Nesson 
Anticline is all sour and averages 
between 41° and 43° API. In the 
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lower formations some sweet crude 
is being produced, but most of it is 
also sour. The gravity varies from a 


low of 36° API to a high of 53° API 


Cost and market factors. J otal cost 
of a flowing Madison well varies con- 
siderably. However, $120,000 is a fair 
average. If the well must be pumped, 
an additional $18,000. more or less, 
will be invested. 

Market demand proration is em- 
ployed by the State Conservation Au- 
thority. This body conducts monthly 
hearings at which all purchasers are 
asked to file statements of expected 
crude demand for the coming months. 

The State Authority totals all nomi- 
nations of crude purchases and then 
follows existing rules in dividing the 
total demand figure among the vari- 
ous wells and pools in the state. The 
rules provide for a linear variation 
between daily allowable and acres 
assigned to a producing tract. Addi- 
tional oil is allowed for depth, For 
example, a well producing from an 
interval between 8,000 feet and 9,000 
feet is granted an allowable three 
times as great as one producing from 
9,000 feet or less, assuming there is 
equal spacing for the two wells. These 
rules on allowables were applied on a 
statewide basis after they were adopted 
on December 1, 1953. 

[t was soon realized that such regu- 
lations would not give the flexibility 
desired by some operators in the state. 
The rules were then revised and a 
“discovery allowable” rule adopted. 





About the Author 


Dois D. Dallas is a consulting 
petroleum engineer at Williston, 
N. D. He was graduated from New 
Mexico A&M in 1948 with a B.S. 
degree in mechanical engineer; re- 
ceived a B.A. degree and a M.A. 
degree in mathematics from East- 
ern New Mexico University in 1949 
and 1950, respectively. Dallas had 
further advanced work in mathe- 
matics and petroleum engineering at 
the University of Minnesota. In 
June 1952, he was employed as a 
field inspector and petroleum en- 
gineer for the North Dakota Geo- 
logical Survey. In 1955, the No- 
dana Petroleum Corporation 
employed him as manager of ex- 
ploration and production. He has 
been a petroleum-engineering con- 
sultant for companies op- 
erating in the Williston Basin. 
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It was felt this would at least be 
some relief to the operator drilling in 
a remote area where the “depth 
factor” method was obviously inequi- 
table. 

The “discovery allowable” rule pro- 
vided that the first four wells in any 
pool (regardless of depth or spacing 
would be allowed to produce any 
amount of oil they were capable of 
producing (without waste) but not 
to exceed 200 barrels per day. The 
completion of the fifth well in the 
pool or the expiration of 18 months 
after discovery, voided the application 
of this rule. This was obviously a 
stop-gap and subsequently a “market- 
ing district” rule was adopted. 

The boundaries of these districts 
are flexible, but they are so established 
as to recognize that different market 
demands exist in different areas when 
the “depth factor” is applied. There 
appears to be no disagreement with 
applying the “depth factor” and 
“spacing” or “acreage” rules in areas 
where no variation in market demand 
is justified. This is particularly true 
for all except the northern portion 
of the area covered on the accompany- 
ing map. 


Transportation facilities. A pipe 
line gathering system collects the oil 
and transports it via pipe line to 
Mandan, N. D., where the Standard 
Oil Company of Indiana operates a 
30,000-barrel-per-day refinery. Man- 
dan is located near the center of the 
state. There is only one purchaser in 
this area and the well head price is 
$3.15 per barrel. Pools in the north- 
ern portion and other sections of 
North Dakota do not as yet have 
sufficient proven reserves to justify 
extending the present gathering sys- 
tem or the construction of new sys- 
tems. Therefore, at the present time, 
the remainder of North Dakota’s oil 
production is transported by truck 
and/or rail to markets inside and out- 
side the state. The amount of oil so 
transported is approximately 8,000 
barrels per day. 

Daily allowable production for 
Madison wells located on the Nesson 
Anticline, when converted to barrels 
per acre per day, amounts to only 
about one-half barrel. It is generally 
felt that, on this basis, North Dakota 
is not receiving its fair share of the 
national crude market. However, it is 
that North Dakota is 


also realized 





still one of the youngest oil states and 
that in time it may expect to obtain 
a more equitable division of the na. 
tional market. 


Spacing pattern may change. 7}, 
North Dakota State Industrial Comp. 
mission is the governing body charged 
with oil and gas conservation in th 
state. Each pool is “spaced” by the 
commission on a temporary basis soon 
after it is discovered. This temporan 
period, by rule, is not to exceed 1§ 
months; however, in cases of severa 
marginal operations the temporary pe. 
riod is extended. At the conclusion of 
the temporary period “proper spac. 
ing” is set. 

The practice has been to set tem. 
porary 80-acre spacing. Consequently 
all but an insignificant minority of 
the wells in the state are on 80-aer 
spacing or larger. 

Indications are that future spacing 
patterns will be on the order of 16 
acres per well, Pools to date have 
proved fairly uniform and _ intercon 
nected over wide areas; thus efficient 
drainage of more than 160 acres by 
each well is certainly within the realm 
of probability. 

Voluntary unitization and/or re 
pressuring programs are encouraged 
Two such programs have been init: 
ated for the Beaver Lodge and Tiog: 
pools, the two largest fields producing 
from the Madison formation. Water- 
flooding operations recently were ap 
proved in the Beaver Lodge field 
Amerada Petroleum Corporation 
which completed the first successlu 
oil producer in the Williston Basin 
has approval to drill water injection 
wells around the periphery of th 
field. 

To offset costs of the water welk 
operators will be permitted to trans 
fer allowables from these wells 
others in the field. The agreement! 
under which the unitized field is op 
erated provides that all interests shat 
in revenue from the Beaver Lodgt 
oil, regardless of where it is product 
in the field. The order also approve 
redesignating all wells in the field 
number symbols, instead of their fo: 
miliar lease names. 

No history of a conclusive natuf 
is expected to be available on t 
Beaver Lodge and Tioga repressutilt 
programs for a year or so.—The Em 
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Viscosity of clay suspensions 


By Dr. Norman Street 


Assistant Professor of Petroleum Engineering 


University of Illinois 
Urbane, II. 


Viscosity 1s defined as the tangen- 
tial shearing stress per unit area that 
will produce unit rate of shear; the 
unit is the poise and has the dimen- 


—l] —!] 
sons ML T 
Thus 
F n dv/dr 1) 
where, 
F = shearing stress, 
dv/dr = rate of shear or velocity gra- 
dient, 


7 = coefficient of viscosity 


Clay suspensions usually exhibit 
anomalous or non-Newtonian viscos- 
ity; their flow type frequently is as- 
umed to be of the “Bingham,” o1 
plastic type. 

Bingham, reasoning that plastic flow 
Figure 1) could not start until the 
applied shearing stress exceeded the 
stress arising from frictional resistance 
between particles, introduced a fric- 
ton factor f into equation (1) and 


btained. 


F f » dv/dr (2 


0 describe the flow of. such suspen- 
sons. Bingham and Green? first used 
he term “yield value” to describe the 
riction factor. 

Since a suspension which obeys 
bingham’s equation gives an intercept 
m the stress axis and viscosity is 
neasured by the slope.of the shearing 
tress velocity gradient curve, the rate 
f shear at the ‘time of measurement 
igtermines the viscosity value ob- 
lained. The total rheological behavior, 
‘ependent on the rate of shear, must 
% measured on an instrument usable 
a various and known velocity gradi- 
ents, 

If the line fC in Figure 1 is a plot 
{measurements made on a “plastic” 
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suspension with such an instrument, 
then the apparent viscosities at B and 
A vary with the rate of shear since 
they are proportional to the slopes of 
OB and OA. 

Flow behavior other than “plastic” 
often is observed. Those that may be 
obtained with various suspensions are 
summarized in Figure 2. 


Viscosity of clay suspensions. It 
often is assumed that suspensions of 
clay minerals behave as “plastic” 
fluids, i.e., have a definite yield value 
that must be exceeded before flow can 
begin. Experimentally, many clay sus- 
pensions show some slight shearing 
however small the shearing stress ap- 
plied, and there seems to be no true 
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FIGURE 1—The apparent viscosity varies with the rate of shear. 
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FIGURE 2—Flow behavior other than “plastic” is often observed. They are (1) Plastic 


(2) Pseudo-plastic (3) Newtonian (4) Dilatant. 
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FIGURE 3—The portable flow pattern of clay suspensions follows the above curve. 






statically measurable yield value. From 
this, it seems possible that these sys. 
pensions, like macromolecular colloid 
solutions’, are better described jp 
terms of a mixture of both “pseudo. 
plastic” and “plastic” flow. 

The true flow curve may be like 
that shown in Figure 3. The intercept 
on the stress axis is different from that 
given by an extension of the assymp. 
tote to the stress-velocity gradient 
curve. The behavior of any one clay 
may vary at different stages of neu- 
tralization of a hydrocarbon clay sus. 
pension since (with increasing hy- 
droxyl concentration) the clay is at 
first flocculated by attraction between 
oppositely charged areas, then dis- 
persed, and finally flocculated by the 
operation of van der Waal’s attractive 
forces. 


Types of flocculation. Effect of 
flocculation on viscosity is dependent 
on the strength of the bonds between 
the flocculated particles. If these 
bonds can be broken during shear 
the measured viscosity will be higher 
than in the unflocculated system since 
the bond rupture requires energy. If 
the bonds are so strong that the sus- 
pension cannot be shear deflocculated, 
the floccules act as individual flow 
units and the measured apparent vis- 
cosity frequently will be lower than 
in the deflocculated system. 


A physical picture that can be used 
to describe the rheological behavior 
of clay suspensions is that the hydro- 
gen clay is hetero or bipolar floccu- 
lated by the attraction of positive edge 
and negative face charges* ®*? (Fig- 
ure 4a). The replacement of hydro- 
gen ions by ions such as sodium in- 
creases the negative face charge. This 
causes increased repulsion between 
the negative faces (edge to face at 
traction still persisting). The result 
is an extended chain configuration as 
in Figure 4b. At a pH of approxi- 
mately 7 for kaolinite and 4.5 for 
bentonite, or by adsorption of mul 
tivalent anions, the positive charge is 
neutralized and the particles are de- 
flocculated by mutual repulsion of 
their negative 001 faces. 

Further increase in electrolyte con- 
centration causes a decrease in the 
zeta-potential by compression of the 
ionic double layer. The particles then 
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are flocculated face to face, edge to 
face, and edge to edge, by the opera- 
Waal’s attractive 
forces as shown in Figure 4c. 

It should be noted that it is a re- 
duction of zeta-potential and not 
necessarily of particle charge that 
causes the decreased repulsion at high 


tion of van der 


electrolyte concentrations.** It is pos- 
sible for the charge to stay constant, 
or even to increase slightly while the 
zeta-potential decreases. This is due 
to the fact that increasing electrolyte 
concentration will decrease the double 
layer thickness. This decrease will 
cause a fall in zeta-potential at con- 
stant surface charge density 


Effect of anisometry in clay sys- 
tems. The yield stress in clay systems 
has been shown to be proportional to 
some power of the anisometry of the 
flow units since particle interaction 
increases with increasing dissymetry.” 
[he increase of dissymetry brought 
about by chain extension increases 
the yield stress up to the point of de- 
flocculation. At this point the positive 
edges are neutralized. 

The flow units linked 
smaller particles capable of extension 
during shear. This extension proceeds 
to some extent however low the rate 
of shear. There is no threshold below 
which flow will not occur to at least 
some slight extent. With increasing 
rate of shear the adlineation and 
break up of the flow units into less 
assymetric units gives a reduction in 


consist of 


the measured apparent viscosity. The 
shear dependence of viscosity of the 
clay suspensions then depends on the 
length of the flow unit, its extension 
during shear, and the magnitude of 
the attraction between its component 
parts in a manner similar to that sum- 
marized for polyelectrolyte solutions.’° 
Thus, it is possible to describe 7», o1 
the apparent viscosity at some speci- 
fied rate of shear, as a function of no 
or viscosity at infinite shear, and 7, 
or viscosity at zero shear. Reiner and 
Riwlin,'? starting from Hatscheck’s* 
suggestion that the apparent viscosity 
decreases with increasing rate of shear 
because of a reduction of solids vol- 
ume concentration (brought about by 
the shearing off of lyospheres during 
flow) , showed that an exponential de- 
crease of viscosity occurred in accord- 
ance with the following equation. 


c.dv/dr 
7x 5) 


FIGURE 4a—Heterocoagulated clay par- 
ticles. 





FIGURE 4b—Extended clay chain parti- 


cles. 








FIGURE 4c—Lamellar flocculated parti- 
cles. 


It is conceivable that the volume de. 
crease and the breakup of floccule 
in a clay suspension follows a similar 
law. (To some extent, the volume 
effective as the volume concentration 
to be used in the simple Einsteip 
equation 7, = no (1 + 2.56) is that 
swept out by the anisometric particles 
during their rotation.) If the suspen. 
sion follows true Bingham flow then, 













































| 
dv/dr (4) 
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’.. no ae 


where f is the yield stress as defined 
by Bingham or the thixotropic coef- 
ficient in the analysis due to Goodeve 
and Whitfield.’ 


Viscosity of deflocculated suspen- 
sions. The rheological behaviour of 
a clay suspension following neutraliza- 
tion of the positive charges, is con- 
trolled by the balance between the 
van der Waal’s attractive and the 
large electrostatic repulsive forces be- 
tween dispersed particles.* The yield 
stress drops to zero or becomes very 
small, dependent in part on the vol- 
ume concentration of the suspen- 
sion.*® This behavior persists until in- 
creased electrolyte concentration again 
decreases the zeta-potential bringing 
about flocculation of the type depicted 
in Figure 4c. The yield stress then 
becomes appreciable again. It is us- 
ually this range (beyond the point of 
positive charge neturalization and up 
to the point of the onset of lamellar 
flocculation) that is of importance in 
the case of drilling muds. 


Comparison with other systems. 
The effect of zeta-potential on the 
viscosity of clay suspensions does not 
differ from its effect on the viscosity 
of suspensions of other particles. 
Hauth*® has shown that the viscosity 
of alumina suspensions is low with 
high positive zeta and that it increases 
as the zeta decreases with increase of 
pH. At the isoelectric point, viscosity 
shows a maximum; then, with in- 
creasing negative zeta, viscosity rap- 
idly decreases. In other words, the sys- 
tem shows the effects to be expected 
when the repulsive forces increase 
because of an increase in zeta. 

A clay system might be expected 
to behave in a similar manner; how- 
the particle edges pass 
through an isoelectric point and the’ 


ever, only 


total effective charge on the particle 
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FIGURE 5—Yield stress and viscosity will 
vary with an increase in NaOH. 


remains negative. The existence of 
oppositely charged areas on their sur- 
face, links particles together. Whereas 
alumina deflocculates, the clay system 
an only expand and uncoil its flow 
inits up to the pH where the positive 
neutralized 


areas on its surface are 


and normal deflocculation can occur. 


Experimental. Viscosities and yield 
stresses were determined on a 1.03 
‘G. suspension of a kaolinite pre- 
pared as previously described.‘ 

Figure 5 shows the results obtained 
m the neutralization (by sodium hy- 
droxide) of a suspension of this hy- 
drogen clay. The 7 curve parallels 
the yield stress curve so either may be 
wed to describe the inter-particulate 
forces. The maximum of the curves 
ecurs at pH about 7.5 where the 








TABLE 1—Constants for use in Equation (3) 
| KOH | NaOH LiOH 
a call | 0.0042 | 0.0038 | 0.0034 
5.51 7.11 | 15.59 
2.2 ;} 2.1 2.1 
| 


TABLE 2—-Viscosity values of a sodium 
day are measured together with values 
calculated by Equation (3) 


l 13 l 





d Na _ Ne , 
v/dr (meas.) | (Equat®*s) | (Equat™, 
26... 5.3 | 5.3 5.8 
28.. | 44 | 44 | 4.4 
RESETS: 3.8 | 3.8 3.8 
M7. 34 | 3.4 3.4 
416 3.2 | 3.2 3.2 

i 3.0 50° 3.1 


| 
5 
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zeta-potential also increases sharply. 
For a montmorillonite type clay this 
maximum occurs at pH about 4.5. 
This is the isoelectric point of the 
edges for this higher SiO, containing 
mineral. 

Table 1 and Figure 6 show values 
of c, mo, and noo (Equation 3) for 
the addition of 7 m.e./100 gm of sodi- 
um, potassium, and lithium hydrox- 
ides to the hydrogen clay suspension 
(the exchange capacity is 6 m.e./ 
100 gm). Since this addition of hy- 
droxides is slightly more than suffi- 
cient to neturalize the clay and replace 
the hydrogen ions previously associ- 
ated with the 001 surfaces, this means 
that kaolinite should be present in 
suspension in either the Li, K, or Na 
form and slight excess electrolyte will 
cause more deflocculation. 

Apparent viscosities of these suspen- 
sions can be described in terms of 
Equation 3. The values of yoo are 
controlled by the size of the (shear) 
dispersed clay particles and are equal 
whatever cation is associated with the 
clay. Values of » are controlled by 
the size and shape of the flow units 
at low shear rates and are dependent 
on the values of both zeta-potential 
and the degree of hydration of the 
cation concerned, since these control 
its expansion.* It seems possible that 
the constant c is a parameter con- 
nected with the hydration of the par- 
ticular cation and the zeta potential 
of the clay particle. 

Table 2 gives measured viscosity 
values for this sodium clay together 
with values calculated by Equation 3 
using the constants of Table 1, values 
calculated from equation (4) and us- 
ing no = 2.1 c.p. and f = 4.7 dynes/ 
cm.” 

Table 3 shows values for 9. and 
no for this kaolin when just neutral- 
ized (6me./100 gm.) by the cations 
listed. It can be seen that the noo val- 
ues are approximately equal, they are 
slightly higher than those listed in 
Table 1 since there has been no de- 
flocculation. Apparently, shearing can- 
not completely deflocculate them and 


TABLE 3—7) and 7© values for koalin 
when just neutralized by the listed 








captions 
Cation No | ne 
Ba 72 2.5 
Ca 76 2.4 
K.. 8.5 2.6 
Na 10.0 2.5 
TES eet ree 172 | 2.5 


the flow units are more assymetrical 
than when slightly more electrolyte is 
added. The » values clearly show 
the effect of the different cations. The 
high hydration and high zeta-poten- 
tial of the lithium clay produces a 
very assymetric expanded chain par- 
ticle and consequently a very high np. 
The lower hydration of the sodium 
clay coupled with a high zeta-poten- 
tial gives a medium y, value while 
the high zeta but low to zero hydra- 
tion of the potassium clay gives rela- 
tively small expansion and low 1.‘ 
Both barium and calcium clays have 
a low mo. In these cases, the zeta is 
low and the chain extension is due to 
the hydration of the cations.‘ 


Application to mud systems. Nat- 
ural bentonite from which drilling 
muds are made usually is in the so- 
dium form. When bentonite is made 
up into a suspension in water (usually 
slightly acid through dissolved carbon 
dioxide), the particles are in the ex- 
tended chain structure because of 
edge to face flocculation and relatively 
high 001 face zeta-potential. If the 
natural bentonite were in the calcium 
form, the considerably lower dissocia- 
tion of calcium (than sodium) ben- 
tonite would give a lower zeta-poten- 
tial. The repulsion between the 001 
faces would be less than for the so- 
dium type, the chain would be more 
coiled and a lower apparent viscosity 
and yield stress would be apparent. 


Viscosity reducing agents, such as 











14 
CURVES ARE CALCULATED 
12a AND CIRCLES MEASURED 
VALUES. 
o 

1Or 
a 
Vv 
> 
4 aL 
8 
VY 
2 
> 
— 
z 
w 
i 
< 

2r 

i 1 i L 
1c0o 200 300 400 








500 
RATE OF SHEAR sec”! 
FIGURE 6—The apparent viscosity will 


vary with the rate of shear for Li, Na and 
K clays. 


155 

























sodium hexametaphosphate (or an 
organic dispersant), are absorbed, 
neutralize the edge positive charge, 
and destroy the edge to face floccula- 
tion. The result is a very considerable 
decrease in viscosity, 

While bentonite is in the hetero- 
coagulated form, addition of small 
amounts of sodium chloride gives .a 
lower yield value.*’ The NaCl com- 
presses the double layer and decreases 
the zeta-potentials of both the nega- 
tive and the positive areas lessening 
the attraction between these parts. 
Dispersion of the sodium bentonite in 
fresh water permits development of 
the double layers with resultant high 
zeta-potential and face to face repul- 
sion. The coils expand and unravel. 
Addition of small amounts of sodium 
chloride gives the effects noted above; 
further addition reduces the zeta to a 
point where the van der Waal’s at- 
traction is dominant and a high yield 
value results. 

If the bentonite is dispersed in a 
solution of sodium chloride, there is 
no chance for the coils to unravel 
since at no time is a high 001 face 
zeta-potential developed. The chains 
stay coiled and the viscosity remains 
relatively low. 

A red lime high pH mud has clay 
particles whose positive areas are neu- 
tralized because of adsorption of poly- 
anion and the high pH of the system. 
Also, calcium ions from the solution 
largely replace the exchangeable so- 
dium ions on the 001 surfaces and, 
since the dissociation of calcium clay 
is much less than that of sodium clay, 
the resulting zeta-potential is much 
less. There is no edge to face attrac- 
tion and hence no chain development. 
Van der Waal’s attraction between 


the plates develops, together with 
some linking through the divalent cal- 
cium ion."* This linkage is too strong 
for shear breakage and the final result 
is a decrease in volume concentration, 
dissymetry and apparent viscosity. 


Water loss. Water loss is controlled 
by packing of the particles. If the 
zeta-potentials are high, the particles 
can settle to close packing; if it is 
low, the packing is voluminous and 
the water loss is high, The closest 
packing occurs in the case of defloc- 
culated systems. 

These systems that are flocculated 
edge to face possess relatively volu- 
minous but roughly spherical parti- 
cles with an effective low negative 
zeta. Settlings from these suspensions 
gives a filter cake that is reasonably 
permeable and has a medium water 
loss. Expansion of these floccules to 
a chain structure gives a system such 
that (although the flow units have 
relatively high negative zeta’s) the 
high degree of dissymetry prevents 
close packing. The water loss from 
these systems is greater than in any 
other type. 


Medium to high water losses result » 


from filter cakes produced from sus- 
pensions flocculated by van der Waal’s 
attraction. Since the low zetas prevent 
the particles settling to close packing, 
adhesion occurs on contract and a 
voluminous packing generally results; 
however, this is less so than for the 
extended chain type. Special reagents 
such as CMC are added to some mud 
types to decrease water loss. Since 
many of these substances are poly- 
anions, they also affect viscosity. Their 
effect will not be the same in all cases. 
For example, Packter’® observed that 
addition of CMC to a montmorillon- 





ite has very little effect if the clay js 
prehydrated. A large effect results if 
the clay is dispersed in the polyanion 
solution. 

Street observed that a sodium kao. 
linite decreased in viscosity when 4 
polyanion was added.*® It was also 
found that a heterocoagulated hydro. 
gen kaolinite initially increased its 
viscosity on polyanion addition, The 
hydrogen kaolinite could be dispersed 
on prolonged shearing. When the 
polyanion is added then it is probably 
adsorbed on the positive surfaces, neu- 
tralizes them and the clay defloccu- 
lates if the clay is present in extended 
chain form. If the clay is flocculated 
so that the polyanion molecules can 
link particles at their points of con- 
tact, the extra energy necessary to 
separate them causes an increase in 
viscosity. Once they are separated, 
they absorb polyanion from the solu- 
tion and remain dispersed. 
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CORRECTION: This illustration—an isopached wedge formed 
by intersection of the fault plane with structural sand tops 
water table—is reprinted from Page 132 of the November, 1958, 
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WATER LEVEL AT -11,065-— 


and 


issue of WORLD OIL. The drawing, as published, was in error- 
This corrected drawing should be substituted for Figure 4 in the 
article “Wedging does make a difference” by Don Whitaker. 
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Determine the size 
of a gas reservoir 


Better future development drilling plans 
result if the approximate areal extent of 
a new reservoir can be calculated 


ie By Frank W. Cole 


Assistant Professor Petroleum Engineering 
School of Petroleum Engineering 
University of Oklahoma, Norman, Okla. 


THE MATERIAL BALANCE equation for a gas reservoi! 
can be used in conjunction with the volumetric equation 
to determine the approximate number of acres occupied 
by the reservoir. This technique is particularly advan- 

- tageous when a well has been drilled into a new gas 
reservoir and it is desired to know the size of the resevroir 
in order to determine whether additional wells can, or 
should, be drilled. This technique has the same limitation 
as any other application of the material balance; i.e., the 
accuracy increases as more production data become avail- 
able. The equations used to determine the size of the 
reservoir are: 


and 


G = 7,758 Ah¢ (1 —C,) (2) 
Where: G = Gas reservoir space, barrels. 
V, = Cumulative gas produced, scf. 
A = Areal extent of reservoir, acres. 
v = Gas conversion factor, Bbls/scf. 
h = Thickness of reservoir, feet. 
¢ = Porosity of reservoir, fraction. 
C,, = Connate water saturation, fraction. 
7,758 = Conversion factor, barrels per acre-foot. 


After one well has been drilled, the assumption must be 


158 





Part 6 of a new series on 
reservoir engineering 


made that reasonable values of porosity, connate water 
saturation and reservoir thickness are available. Equations 
(1) and (2) can be combined to solve for A: 


V_yv 


£ 


7,758 h¢ (1 —C, ( — 1) 


The only unknown in Equation (3) is A, the areal 
extent of the reservoir. Equation (3) must be used only 
with a full realization of its weaknesses, Where only one 
well has been drilled, good values for average reservoir 
thickness, porosity and connate water saturation may not 
be available because of the limited amount of data. How- 
ever, probably more important are the limitations imposed 
by the material balance equation. The factor (v/v, — 1) 
is a very small number early in the life of the reservoir, 
and small errors in the numbers which make up this 
factor can lead to large errors in the final answer. An 
example calculation shows the potential magnitude of the 
error involved. A reservoir which had an original pressure 
of 3,000 psia has produced 60,000,000 scf of gas when 
the reservoir pressure had declined to 2,800 psia. Reservoir 
thickness is 10 feet, porosity 10 percent, and interstitual 
water saturation is 35 percent. 


A= (3) 


(1) Calculate the areal extent of the reservoir. 


(2) Calculate the areal extent of the reservoir if the 
reservoir pressure had been incorrectly determined to be 
2,900 psia instead of 2,800 psia. 

Solution: 


(0.88) (635) 


Z.T 
(1) v, = 0.00504 °° (0.00504) -——2.. =! — 
Vo P, 304) 3000 = 0.000940 
ZT (0.87) (635) 
‘seng = 0.00504 at | __) S 
Vosno p (0.00504) 2800 = 0.000993 
Vev 
A= pe 
7,758 h¢ (1 - c,)( 1 ) 
(60,000,000) (0.000993) 
(47 0) (0.10 0.35 (Rane ) 
(7,758) (10) (0.10) (1 -35)\ 9 p00040 — ! 
210 acres 
Selita! ZT __ (0.00504) (0.87) (635) _ ‘ 
(2) Vogo9 = 9.000504 5900 = 0.00096 
=) ___ (60,000;000) (0.00096) pec Se 
» aa ) (0.10 0.35) (27s ) 
(7,758) (10) (0.10) (1 — 0.35)\ 9 g9994— 


= 520 acres 


Thus, an error of 3.6 percent in the measurement of - 
reservoir pressure resulted in an error of 248 percent in 
the calculated areal extent of the reservoir. 


TO BE CONTINUED 
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Earnings begin to improve 
following year of decline 


By L. J. Logan 
Wor.p Ot Staff 


ALL BUT a relatively few oil com- 
panies earned more in the third quar- 
ter of 1958 than in the second quarter. 
The 1958 third quarter brought a 
reversal of the decline which had 
started in 1957’s third quarter. 

The improvement was not quite 
enough, however, to make third quar- 
ter earnings as large in 1958 as in 
1957. For 48 companies, third quarter 
profits this year were 2.2 percent short 
of those last year. 

During the fourth quarter of 1958, 
earnings are expected to equal or ex- 
ceed those of the third quarter. They 
are quite likely to be better than in 
the final quarter of 1957. In that pe- 
riod they were continuing the decline 
that had started in the 1957 third 
quarter. 

Earnings are being aided in the 
1958 final quarter by continued im- 
provement in demand for oils. Crude 
production and refinery runs have 
been increased in recent months. 
Prices of products and some crude oils 
have weakened since the beginning of 
fall. The increased operations and 
price decreases have been offsetting 
influences on earnings. But the larger 
bustness volumes may have out- 
weighed the lower prices and provided 
some expansion of earnings, 

In 1957 and 1958 oil c 
earnings have fluctuated widely. They 


company 


were at exceptionally high levels in 
the first and second quarters of 1957. 
But in the third quarter of 1957 they 
were off about 7 percent from a year 
earlier. In the fourth quarter, 1957, 
they continued to decrease and were 
about 13 percent below a year pre- 
viously. 

In the first quarter of 1958 the 
earnings were down about 33 percent 
from a year before. In the second 
quarter, 1958, they showed their worst 
year to year comparison, having been 
off about 38 percent. Improvement 
then began, and for the third quarter, 
1958, the 


earnings decrease of only 
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about 2 percent was an encouraging 
showing. For the fourth quarter of 
1958 an increase is promised. If it 
materializes, it will represent the defi- 
nite emergence of the industry from 


the latest recession and a return to- 
ward normal conditions. 


Earnings were substantially better 
in the 1958 third quarter than in the 
second quarter for most oil companies 
of all classes, including international, 
integrated, producing, refining, and 
marketing concerns. Better volume 
and better prices aided them all. 

For the first nine months of 1958, 
earnings were 25.4 percent lower than 
in the like period of 1957 for 48 com- 
panies. The decrease reflected the un- 
favorable results in this year’s first 
half. A smaller decrease is indicated 
for the whole year 1958, in view of 
prospective good fourth quarter earn- 
ings. 


Net Earnings of Some Oil Companies in 3rd Quarter and First 9 
Months, 1958 vs. 1957 


(Au Ba shore” date based on number of shares of common stock outstanding Sept. 30, 1958. ) 









































3RD QUARTER FIRST 9 MONTHS 
$ Thousand | $ Per Share $ Thousand _|§ PerShare 
——|--__—____|_@ | —-__________|______|_ 
COMPANY 1958 | 1957 | 1958 | 1957 | Diff.| 1958 | 1957 | 1958|1957| Diff. 
Anderson-Prich. 1,380} 1,255, 7 69} + 10] 2,757, 4,075| 1.48) 2.28] —32 
Argo Oil. . 1,337] 1,303] 68} .66/ + 3] 3,758) 4,126] 1.92) 2.10} — 9 
Ark. Fuel Oil 1,378 1,993.36, .53| — 31 4,701 5,918, 1.24) 1.56) —21 
Ashland O. & R. 2,977, 3,394, 45.52} — 12] 6,757| 11,969 1.11] 2.02} —44 
Atlantic Ref. Co....] 11,513} 3,972) 1.24) 141; +188] 19,180] 29,294] 2.02] 3.15| —35 
Aztec O. & G. é 735 ‘212 31) .09| +247 1,326 721, .55| .30| +84 
Barber Oil Corp... dol d45| 4.08) 4.06 d210 17| 4.29} .02 
Bishop Oil Co... _... 53| 18} .10| = 03) +199 99 162} .18| .29| —39 
Champlin O. & R... 2,083 1,908) 49,41) + 9 = 4,948) 7,249) 1.15] 1.70) —32 
Cities Service Co... 7,693; 9,340, .73| 89] — 18]  32,312| 45,656| 3.07 4.34] —29 
Clark O. & R. Co. 417 391, .29) 27) + 7 639 1,084, .45| .77| —4I 
Colorado O. & G.. 706) ee, ee dill 2,139)... .. 56]... 
Continental Oil 13,086, 11,148] 66, .57| + 17] 33,294, 34,862| 1.69] 1.78) — 4 
*Creole Pet. Corp....]| 88,105) 97,159) 1.14) 1.25] — 9] 249,018] 318,807) 3.21) 4.11) —22 
Delhi-Tayior Oil 341 236| .06) 04) + 44 1,056 4,340) 4.20) 82 
Felmont Pet. Corp. 561) 978, .15|  .26| — 43 1,503 2,645} .41| .72| —43 
Getty Oil Co... . 4,577, _ 2,557 -15| + 63] 12,557} 15,519] .77| .95| —19 
Gulf Oil Corp. 88,513 74,457 2.74) 2.30} + 19] 204,393/ 276,212) 6.31| 8.53) —26 
Hancock Oil... .. 1,481 1,550} .39| 41) 4 4,791 5,385| 1.26) 1.42) —11 
Honolulu Oil 3,010 3,675} .80| .98| — 18} 8,595) 11,291| 2.29) 3.01| —24 
*Imperial Oil... .. 10,174) 20,759] -32) 65) — 51] 34,327 58,421) 1.09] 1.85) —41 
Leonard Refineries 427 530 -38) 47) 19 1,202 1,658 1.07) 1.48| —27 
La. Land & Explo. 4,114 5,103} .46| .57| — 19] 12,975, 15,606) .45| 1.74) —17 
Maracaibo Oil.. 80 113; .16, 23) 29 219 814, .45| 1.66] —73 
Midwest Oil Corp.. 1,656 1,575, .65| .62) + 5 5,003, 5,187] 1.97| 2.05, — 3 
Ohio Oil Co. 7,941 9,774, .60| .75| — 19] 23,028] 32,007] 1.75] 2.44, —28 
Phillips Pet. Co... 21,198} 20,829, 62} .61| + 2 57,609| 74,227] 1.68| 2.16, —22 
Pure Oil Co... 6,741) 7,135) .78| 83 5] 17,416] 26,147) 2.02| 3.04, —33° 
Quaker State 529 633} 64) .77| — 16 1,340 1,591} 1.62) 1.93) —16 
Richfield Oil. 4,856, 8,069] 1.22) 2.01| — 40] 15,265) 21,774| 3.82) 5.44, —30 
Shell Oil Co. 32,637; 30,477, 1.08, 1.01; + 7]  78,289| 105,798] 2.58| 3.49| —26 
Signal O. & G. 2,760 3,151, .55| .63; — 12] 8,420] 9,287) 1.68] 1.85 9 
Sinclair Oil Corp. 10,561; 18,031; .69| 1.18) — 41] 35,368| 62,879) 2.31] 4.11| —44 
Skelly Oil Co. 6,995, 8,298} 1.21] 1.44] — 16] 17,544, 28,231 3.05] 4.911 —38 
Socony Mobil Oil...| 48,200 48,000, .99| 99)... 115,700} 174,800| 2.39) 3.62} —34 
Standard, Calif.....|* 71,008] 75,436 1.13 1.19] — 6] 187,744) 211,765) 2.97) 3.35, —I1 
Standard, Ind... 34,026, 31,296] .95| 87; + 91  86,449| 113,873) 2.42| 3.18] +24 
Standard, Ky...... 4,141 3,226] 1.59) 1.24] + 28] 10,442/ 9,559) 4.01| 3.67, + 9 
Standard, N.J. 171,000, 197,000} .83 .95 —- 13] 462,000! 660,000 2.23| 3.19] —30 
Standard, Ohio 6,038 1,959 1.21} _.37| +208] 17,474 14,581 3.50| 2.90, +20 
Sun Oil Go. 11,062, 13,826, .97| 1.21] — 20] 22,622) 39,014) 1.98) 3.42; —42 
Sunray Mid-Cont.. 8,829, 11,177, 45 -59| — 21] 28,080) 36,012) 1.46) 1.92, —22 
Texas Company 89,157) 77,958) 1.53 1.34, + 14] 227,693] 243,104) 3.90 4.16, — 6 
Texas Gulf Prod. 907 1,294 23} .32} — 30] 2,524) 4,960) 63) 1.23) —49 
Texas Pac. C. & O. 1,813) 1,566| 47| 40) + 16 4,166 5,515| 1.08) 1.42) —24 
Tidewater Oil Co. 4607 5,432} d.10,  .35) 4328} 27,001| d.19| 1.87). 
Union Oil, Calif. 9,373, 10,949) 1.19) 1.39) — 14] 20,830| 27,676) 2.65| 3.52) —25 
Union O, & G, La 1,654 1,174, 91) 64) + 41 5,745| 4,542) 3.15| 2.49 +427 
Universal Consol.. 804 813} 84 = .85 1} 1,928} 2,740, 2.01 2.86, —30 
Woodley Pet. Co. 753 797| 92) .97 5 2,034} 2,546! 2.48) 3.10} —20 
*Total,48Companies| 699,021 714,648)......|.. 2.2] 1,809,014] 2,425,558)... .. 20s] ae 
Ys | 





d Deficit. 









































* Creole and ‘neuatehes are ensiuiied from totals, Setnd included as s affiliates of Standard (N.J.) 
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Flexibility of the new “sausage skin” barge is shown at left 
as it makes a turn during demonstration in Southamptog 
Water, = While unloading its petroleum cargo from 


the stern, 


below) the flexible barge’s nose is shown enterj 


the reel around which it is wound after being emptied. 


More “sausage skin” 
barges on the way 


By George Sell 


Institute of Petroleum, London, England 


SUCCESSFUL TEsts of England’s 
widely publicized “sausage skin” oil 
products tanker resulted in 
plans to construct another, the same 


have 


size as the original. 
Also, designs and materials for a 
300-ton barge have been prepared. 
The first nylon “tanker” has un- 
dergone extensive tests in Southamp- 
ton Water, England. It is a flexible 
towed container or barge, five feet in 
diameter and 100 feet long, the ends 
being equipped with a towing con- 
nection at the nose and a hosepipe 
connection at the stern. A stabilizing 
device is attached to the stern. 
Looking very much like an in- 
flated sausage, the new barge was 
developed by Dracone Developments, 
Ltd., an organization formed in 1957 
with the support and financial back- 
ing of the National Research De- 
velopment Corporation, an official 
body set up by the British Board of 
Trade to secure the development 
and/or exploitation of inventions. 
Of “stressed skin” construction, the 
skin is 549-inch thick and consists of 
a woven nylon fabric with synthetic 
rubber on both sides. Total weight 


160 


is 2,300 pounds, of which about 200 
pounds is the weight of nylon used to 
give mechanical strength. 

For the demonstration, the flexible 
barge was filled with 12,500 U. S. 
gallons (37 tons) of kerosine, and 
towed behind a 60 horsepower launch 
at speeds up to 512 knots. At the end 
of the tests it was towed to its base 
and the cargo was discharged into a 
small tanker, As the cargo was re- 
moved, the barge was wound on to a 
floating reel. 

While the 100 foot barge is re- 
garded as a preliminary step to ves- 
sels of much larger capacities, the 
smaller version will still have con- 
siderable application on inland water- 
ways. 





Diameter, feet 

Length, feet 

Capacity: 

VU, S. Gallons 

Tons @ 35 API, approx. 
Draught, feet: 

Maximum 

Normal ‘ 

Max. economical speed, Knots 
Drag at economical speed, Ibs. 
Drag at 7 knots, lbs. 

Empty weight, tons 





The barge may also have applica- 
tions for storage of liquids at isolated 
drilling sites. 

Development history. The flexible 
barge was originally conceived by 
three Cambridge University scientists 
in the autumn of 1956. It was shown 


that some existing fabrics could with- 


stand the static stresses involved, and 
a 16-foot model nine inches in diame- 
ter was tested in a towing tank. 

Larger models were later tested in 
the North Sea under weather condi- 
tions from calm to gale. During these 
tests means were devised to prevent 
yawing and snaking, enabling the 
barge to be towed straight with only 
a small increase in drag. 

Further investigation into materials 
and construction methods led to the 
design of the present 100-foot model. 
For storage and transport in its empty 
state, the barge can be removed from 
its spool and folded, rolled or stowed 
in a packing case. It can then be 
transported by boat, train, truck, or 
even by air if necessary. 

Provisional data now available for 
three sizes of barges include the fol- 
lowing: 


10 15 
200 300 


90,000 324,000 
300 1,100 


8 12 

7 10.5 

10 12 - 

6,000 19,000 - 
2,000 3,500 
4 8 

—The End 
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FIGURE 1—Map of Western Canadian Sedimentary Basin. 


New fields boost Canada’s 


natural gas reserves 


Ultimate reserves in Western Sedimentary Basin 
may exceed 250 trillion cubic feet 


By J. Stabback, Gas Engineer 


Oil and Gas Conservation Board, Calgary, Alberta, Canada 


NATURAL GAS RESERVES in the West- 
ern Canada Sedimentary Basin as of 
January Ist, 1958, have been esti- 
mated at 23.6 trillion cubic feet. New 
discoveries and the 


extensions since 


first of the year have advanced this 
figure beyond 25 trillion cubic feet. 
An ultimate recoverable reserve 
(before production) of over 250 tril- 
lion cubic feet is estimated for the 








area, about 90 trillion cubic feet being 
allocated to Alberta. 

The Western Canada Sedimentary 
Basin covers more than 700,000 square 
miles, extending from the 49th paral. 
lel to the Arctic Ocean. It includes 
the southwestern tip of Manitoba, the 
southern half of Saskatchewan, all but 
the northeastern corner of Alberta 
and portions of British Columbia, 
Yukon and the Northwest Territories 
(Figure 1). 

Natural gas was first discovered in 
Western Canada in 1883 at Alderson, 
Alberta. In 1904 the Medicine Hat 
field was discovered. Limits of | this 
field have been greatly extended and 
have not been completely defined al- 
though the field now covers an area in 
excess of 700 square miles. Other nat- 
ural gas “firsts” in the area include 
Saskatchewan, 1934; British Colum- 
bia, 1948. No significant gas discover- 
ies have been made in Manitoba and 
its nominal gas reserves consist of so- 
lution gas only. 

The Yukon and Northwest Terri- 
tories remain relatively unexplored, 
but significant oil and gas discoveries 


_are expected in the future. 


Reserves shown in Table 1 are dis- 
posable gas defined as 100 percent of 
the proven and 50 percent of the 
probable reserves, all in terms of pipe- 
line gas. Where surface losses such as 
fuel gas and shrinkage are unknown, 
the average surface discount for the 
Alberta reserves as estimated by the 
Oil and Gas Conservation Board has 
been applied. 


Predicting ultimate reserves geo- 
logically. As previously mentioned, 
the area of the Western Canada Sedi- 
mentary Basin exceeds 700,000 square 
miles. It increases in sedimentary 
thickness from the Pre-Cambrian out 
crop on the northeast to some 15,00 
feet along the western edge of the 
plains and to even greater thicknesses 
in the foothills where thrust faulting 
causes repetition of formations, Total 
volumes of ‘sediments in the basin 
have been estimated at 957,000? and 
1 million® cubic miles. 

A third study* contains an estimatt 
of 789,000 cubic miles of basin sedi 
ments which are in excess of 1,00 
feet in thickness and which are com 
sidered favorable for prospecting for 
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TABLE 1—Established Natural Gas Reserves of Western Canada As of January 1, 1958 


B.C.F. @ 14.4 p.s.i. and 60°F. 


ESTIMATOR 











British 





| 

Northwest | 
Manitoba | Saskatchewan | Alberta Columbia Territories | Total 
Canadian Petroleum Association 2.7 880.0 18841.5 | 1814.1 38.1 | 21576.4 
Government of Saskatchewan 1996.0 ; 
(il and Gas Conservation Board (Alberta) * | 21048.4 Geereeer 
Government of British Columbia rere 1590.0" <3 
British American Oil Company Limited | | 23099.4 
Westcoast Transmission Company Limited | 22300.0 | 2200.0 | ; 
2.7 | 1438.0 20730.0 | 1868.0 | 38.1 23588.1 


Average 





hydrocarbons, Results of the two pre- 
vious studies have been adjusted to 
eliminate the approximately 10,000 
cubic miles of sediments lying be- 
tween the 1,000-ft. and zero contours 
shown in Figure 1. 

Averaging the results of the three 
studies, an estimate of 910,000 cubic 
miles of favorable sediments is ob- 
tained. The corresponding figure for 
the Province of Alberta alone would 
be 325,000 cubic miles. 

A rough indication of the total re- 
coverable oil reserves that may have 
accumulated within the sparsley ex- 
plored Western Canada Sedimentary 
Basin can be obtained by calculating 
the volume of the effective sediments 
within the basin and assigning to this 
volume an “accumulation factor” ex- 
pressed in terms of barrels of recov- 
erable oil per cubic mile of sediments. 
The “accumulation factor” should be 
derived from an intensively explored 
and developed basin or group of basins 
that closely resemble, geologically, the 
basin under investigation. 

This method of estimating ultimate 
oil and gas resources can be unre- 
liable owing to the extreme variation 
in the degree of concentration of gas 
or oil reserves that exist beneath dif- 
ferent basins or beneath different por- 
tions of a specific basin. The inac- 
curacies of the method can be reduced 
only by exhaustive geological studies 
of the basins being investigated.® 

Applying this “basin criteron” and 
based on production histories of basins 
in the United States, it is difficult to 
establish an accurate average “accu- 
mulation factor” for the occurrence 
of natural gas, since no records are 
available on the’ quantities of gas pro- 
duced and flared during the first part 
of the century. However, an estimate 
can be undertaken by calculating the 
latio of total established reserves of 
tecoverable gas to the recoverable oil 
teserves discovered up to the present 
time in Western Canada, and apply- 
ing this ratio to the ultimate total oil 
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* June 30th, 1957 Proven Reserves extrapolated to January 1, 1958. 


reserves calculated by the “accumu- 
lation factor-basin volume” method. 

Up to Jan. 1, 1958, the industry 
had found in Western Canada more 
than 6,000 cubic feet of gas for every 
barrel of recoverable oil.* This ratio 
is almost identical to that calculated 
for Alberta by the Oil and Gas Con- 
servation Board, and corresponds 
closely to the ratio of presently re- 
maining gas reserves to oil reserves in 
the United States. In using this ratio, 
it should be borne in mind that the 
ratio can change with time and that 
it is subject to wide variations within 
portions of the basin. 

With these basic factors it is now 
possible to estimate the ultimate re- 
serves of oil and gas which may be 
established within the Western Can- 
ada Sedimentary Basin. By using the 


> 6 





cubic feet being allocated to Alberta. 


The estimates might be considered 
conservative in view of the fact that 
they are based on the incidence of 
presently known reserves for the 
United States as a whole, instead of 
the more closely allied Mid-Continent 
region which has a higher “accumu- 
lation factor.” Moreover, L. G. Weeks 
has estimated that the ultimate poten- 
tial resources of liquid hydrocarbons 
in the United States are more than 
two and one-half times the reserves 
that have been discovered to the 
present.° 

On the other hand, certain types 
of fields which are economic to find 
and develop in the United States 
would not be economic if located in 
the northern part of the Western 
Canada Sedimentary Basin. The esti- 
mates used, therefore, are considered 
realistic at the present time. 


Method of predicting ultimate re- 
serves statistically. The Oil and 
Gas Conservation Board, Province of 
Alberta, has made continuing statisti- 
cal studies since 1952 with respect to 
the trends in exploration and growth 
























































presently defined United States’ “ac- : 24 
lati f os Iti Estimate No.5 , 
cumulation factor, an ultimate Te- March, 1958 4.’ 
serve (before production) of 42 billion / 
barrels of recoverable oil is esti- 7 22 
mated for the Western Canada Sedi- 7 
mentary Basin, some 15 billion barrels wa - 
of this total being allocated to Al- ASeptember, 1956 a 
berta. By applying the expected gas- 7. 
oil discovery ratio to these totals, an ae is 
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FIGURE 2—Relationship of cumulative Le 12 
initial disposable reserves of natural gas by Estimate No. 
date of discovery. (Province of Alberta) June, 1953 
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FIGURE 3—Trends in the growth of initial disposable reserves of natural gas. (Prov- 


ince of Alberta) 


of natural gas reserves in the province. 
These studies have been included in 
several board reports.* While similar 
studies have not been made for the 
balance of the Western Canada Sedi- 
mentary Basin, a comparison can be 
made, using this method, to the esti- 
mation of ultimate reserves obtained 
from the geological method for the 
Province of Alberta. 

Following is a brief description of 
some of the statistical methods of 
analyzing the trends in the growth of 
exploration and growth of reserves as 
employed by the board: 


1. All wells drilled in the province 


are classified under the supervision 


of the board’s chief geologist gen-* 


erally in accordance awith the sys- 
tem advocated by Dr. F. M. Lahee.’ 
A record of the number of wildcat 
wells drilled each year is main- 
tained. 

2. The board’s estimate of established 
gas reserves in the province is re- 
vised every year or so. The reserves 
are estimated generally in accord- 
ance with the procedure of the 
American Gas Association. 

3. The relationship of the cumulative 
initial disposable reserves to the 
year of discovery of the reserve is 


Production tests start 
on Kenai Peninsula 


The first full-scale production evalu- 
ation tests are being conducted on 
Swanson River Unit 1, the September, 
1957, discovery of Richfield Oil Cor- 
poration, on the Kenai Peninsula, 
some 40 miles southwest of Anchorage. 
Originally completed at an initial rate 
of 900 barrels per day through 12- 
inch choke, along with 122,000 cubic 
feet of gas, from perforated interval 
11,150-11,215 feet, the well has been 
idle since then, pending further evalu- 
ation of the area with more drilling. 

Since Oct. 11, 1958, the well has 


(64 


been producing at 500 barrels per day 
rate of 32 gravity clean oil through 
12/,,ths choke. Standard Oil Company 
of California, as operator of the Unit, 
is trucking the crude to Seward, from 
where it is being lifted by tanker to 
Richmond, Calif. 

Although the operator has released 
no additional information, there is lit- 
tle doubt but that the outcome of pro- 
duction tests, plus the findings of 
other wells either already completed 
or drilling, will determine how soon an 
outlet may be planned for this first ma- 


established as shown in Figure 2, 

4. The trend in the growth of the 
cumulative initial disposable reg 
serves in relation to the number 
of wildcat wells drilled is deter 
mined from the history of drilling 
to date and extrapolated to the: 
cumulative number of wildcat wells” 
expected to be drilled by the time? 
the province has been effectively’ 
saturated (assumed to be approxi-” 
mately one wildcat well per 10 
square miles or a total of 20,000 
wildcat wells). Line ABC in Fig- 
ure 3 indicates such a trend. 


From an analysis of the curves) 
shown in Figure 2, it has been pos) 
sible to determine the amount by” 
which the reserves of fields discovered ” 
up to and including the date of cere! 
tain reserve estimations have increased’ 
in size when re-evaluated in the fue 
ture. In other words, the degree of! 
under-estimation of reserves due to” 
lack of development of recently dis. 
covered fields can be ascertained. For” 
example, referring to Figure 2, the 
estimate of reserves of fields discov= 
ered up to and including 1950, im? 
creased from 7.2 trillion cubic feet @ 
Shown in Estimate 1 to 8.7 trillion 
cubic feet shown in Estimate 2 and} 
9.9 trillion cubic feet indicated in the: 
most recent estimate, Estimate 5. 


5. The rate of increase in reserves) 
with time may be obtained from 
Figure 3, by estimating the num) 
ber of wildcat wells which will bey 
drilled each year. 


In Alberta, the average for the past 
several years has been approximately® 
400 per year. Continuing at this rate, 


SST 


jor producing area of Alaska. A pipe) 
line to Seward, some have estimated, 
might cost anywhere from $10 to $20) 
million. | 

Earlier this year, a two-mile south= 
erly extension test, although not com 
pleted, did penetrate the same pm 
ductive zone and reports at the time 
indicated that although the well was) 
shut in with pipe cemented throught 
the zone, the well would be a comme ‘i 
cial producer. The operator, meaiiz 
while, was nearing critical depth in if§ 
third test of the Unit; this being 4 
',-mile northeasterly offset to the di 
covery well. In addition, location pres 
ently is being prepared for a fourtit 
test about 11% miles southwest of thé 
discovery well. 
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_,,. BECAUSE it’s 
to successful cementing 


It pays to put the best on bottom. 
In field after field... run after 
run ...Larkin Cementing Equipment 
has earned the reputation of 

doing all that cementing equipment 
can do to contribute to a successful 
cementing job. Specify Larkin... 


through your supply store. 
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OY 
STRONG, EFFICIENT 
ON THOUSANDS UPON 
THOUSANDS OF WELLS 
YEAR AFTER YEAR 


CLARERTM SBeADERS tee HAS BEEN EARNED BY YEARS OF DEPENDABLE P 


LARKIN PACKER COMPANY, INC. \ LARKIN 
WAXAHACHIE, TEXAS 
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the should increase at the 


rate of some two trillion cubic feet 


reserves 


per year for the next several years. 

Curve DEF of Figure 3 
an ultimate cumulative initial reserve 
for the Province of Alberta of 85 tril- 
lion cubic feet. This is to be com- 
pared with the 90 trillion cubic feet 
previously suggested, using the geolog- 
ical approach. 


indicates 
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Indiana Standard Seeks 
Inland Arabia Acreage 


Standard Oil Company (Indiana 
has been seeking oil concessions in 
the “preferential rights” area of in- 
terior Saudi Arabia, It revealed re- 
cently, however, that terms offered up 
to that time by the Saudi Arabian 
government had been “completely 
unacceptable.” 

It was rumored that the 
ment was demanding a deal similar 
to that accepted by the Japanese in 
the area offshore from the Neutral 
Zone. This would include much par- 
ticipation and control by the Saudi 
Arab government in the new joint 
company to be set up under the plan. 
Arabian American Oil Company 
would have a chance to match any 
offer made by Standard of Indiana. 

Interest in Aramco’s “preferential 
rights” zone has been greatly en- 
hanced by Aramco’s discovery and 
development of an apparent major 
oil field at Khurais (Wortp On, 
December, 1957, Page 181). The dis- 
covery well is only about 20 miles 
from the east border of the “pref- 
erential rights” area. Both Khurais 
2, four miles southwest of 1 and 
Khurais 3, 54% miles southeast of 1, 
have been completed as oil producers. 

Khurais field is 90 miles northeast 
of the capital at Riyadh. It is about 
midway between Riyadh to the west 
and the mammoth Ghawar field to 
the east. It is about 
the Persian Gulf. 


govern- 


150 miles from 
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Neutral Zone and Kuwait 
Facilities Are Expanded 


American Independent Oil Com- 
pany has completed extensive expan- 
sion of facilities in Kuwait and the 
Kuwait-Saudi Arabia Neutral Zone. 

The company has built and put on 
stream a refinery in Kuwait with 
30,000-barrels per day capacity. It 
makes fuel oil and other products 
from Neutral Zone crude oils. 

A new 12-inch pipe line was built 
paralleling the existing 8-inch-10-inch 
line from Wafra field, Neutral Zone, 
to the refinery and shipping terminal 
at Mena Abdulla, Kuwait. 

A new pumping station with four 
1,000 horsepower pump units was 
constructed at Wafra. Tankage addi- 
tions at Wafra field, refinery and 
shipping terminal exceeded 1,180,000 
barrels. A 270,000-barrel reservoir was 
also constructed to store fuel oil. 

A new tanker sea berth was in- 
stalled three miles offshore with moor- 
ings for 100,000-ton vessels. It is 
served by a 24-inch submarine line. 
A new submarine bunker line serves 
the old berth, which is 12,000 feet 
offshore, as well as the new berth. 
The new loading pump station has 
five 1,000-horsepower pumping units 
which provide a loading rate of 
15,000 barrels per hour at the new 
berth and 10,000 barrels per hour at 
the old berth. 

New additions have been made to 
housing for company personnel at 
Wafra and Mena Abdulla. 


Pipe Line Is Planned for 


Colombia's Cicuco Field 


Cicuco field, northern Colombia, dis- 
covered in 1956, is proving to be im- 
portant. Preliminary estimates place 
its crude reserves at 50 million bar- 
rels. But it is only partially developed, 
and future drilling is expected to in- 
crease that estimate greatly. 

Discoverer and operator of the field 
is Colombian Petroleum Company, 
owned 50 percent by Socony Mobil 
Oil Company and 50 percent by The 
Texas Company. 

Exploratory as well as development 
drilling is continuing. About 8,000 
acres have been proved so far. ‘Twelve 
wells had been completed up to a re- 
cent date, and the field was capable 
of producing about 16,000 barrels 
daily. It yields high gravity, low sul- 
fur crude. 

































































Colombian Petroleum Company 
will lay a 68-mile, 12-inch pipe line 
from Cicuco field to its crude termi- 
nal at Covenas on the Caribbean. 
The line will have an initial capa- 
city of 36,000 barrels per day. The 
construction job will be started when 
the dry season begins early in 1959. 
It is expected to be completed in 
about three months. 

The new line will parallel a 12-inch 
pipe line which runs 255 miles from 
Colombian Petroleum Company’s 
Barco concession over the Andes and 
past Cicuco to the sea. 


Newer Operators Drilling 


Good Wells in Venezuela 

Good wells are being completed 
regularly in Venezuela by various 
groups of U. S. companies on lately 
acquired concessions. 

The Sun-Atlantic-Texas group re- 
cently completed SVS 17 in Lake 
Maracaibo as its fifteenth oil producer 
and fifth dual producer on its 24,000 
acre Block 1 concession, where drill- 
ing was started a year ago. The well 
flowed over 4,000 barrels daily from 
each of two formations, the upper 
and lower Eocene. 

The first oil production was ob- 
tained by a group of eight oil com- 
panies on its 25,000 acre Block 17 
concession in Lake Maracaibo. The 
companies include Phillips, Sunray 
Mid-Continent, Ashland Oil, Kerr- 
McGee, Western Natural Gas, El 
Paso Natural Gas, Pacific Petroleum, 
Ltd., and Canadian Atlantic com- 
panies. 

This group also holds the conces- 
sion on the 25,000 acre tract on Lot 
9, South Monagas state, Venezuela. 
Five wells have proved large re- 
serves of low gravity oil over a large 
portion of that concession. 


Persian Gulf's Abu Dhabi 


Offshore Field Promising 

Abu Dhabi Marine Areas Ltd.’s 
recent offshore oil discovery well in 
the Persian Gulf has held up well on 
production tests, It maintained a flow 
of about 2,500 barrels daily. 

The second test of the structure 
was to be drilled about 10,000 feet 
west of the discovery well, after mov- 
ing of the drilling platform. 

If the field proves commercial, 
submarine crude oil pipe lines will 
probably be laid to Das Island, 20 


miles to the west. 
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Deep test drilled in Pakistan 


Drilling was begun on Aug. 20, 1958. 


The Burma Oil Company (1954) 
Limited started drilling an explora- 
tory well at Hteingyun Village, about 
5 miles northwest of Kyaiklat, in mid- 
September, 1958. This is the first test 
well ever to be drilled in the Irra- 
waddy Delta region, the nearest well 
being about 150 miles to the north. 

lhe drilling of this test well will be 
the latest step in the exploration of 
the Delta which began in 1938 when 
the Burmah Oil Company (Burma 
Concessions) Limited began the first 
of a series of geophysical surveys. Ex- 
ploratory work had to terminate in 
1940 because of the war and could 
not be resumed until 1956, when a 
further geophysical survey, using the 
seismic method, began. Each of the 
geophysical surveys gave increasingly 
detailed information about the dispo- 

‘ sition of the rocks buried under the 
alluvium of the Delta, and by late 
1956 the search was temporarily con- 
centrated on an area near Kyaiklat. 
Since detailed work confirmed an 
earlier impression that this area might 
be suitable for a first test well in the 


region, a location for drilling was se- 
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Stanvac Will Drill Well 


Pakistan Petroleum Limited is drilling in Mazarani, 48 miles from Larkana, in Pakistan. ene ° 
The company planned to drill to 11,000 feet in this, its thirty-sixth well in Pakistan. In British Somaliland 


Standard- Vacuum Oil Company 


Burma Oil Drilling First Exploratory planned: te apatite: Sore: dean 


Africa about December 1 in British 


Test in the Irrawaddy Delta Region Somaliland. It is Dagah Shabell 1, 


about 30 miles south of the Gulf of 
lected in mid-1957. There were, of Aden port of Berbera. 
course, no direct indications of the Stanvac has opened a branch office 
presence of oil or gas. Whether or not at Hargeisa, capital of British Somali- 
these are present in the Delta can only land, to administer its drilling pro- 
be determined by drilling. cram. 

It was decided that the test well Seacat Drilling Company, an affil- 

should be drilled with equipment cap- _iate of Southeast Asia Drilling Com- 
able of reaching a depth of about pany, is the contractor. 
13.000 feet. While a new outfit was Stanvac’s concession in British 
being prepared for shipment in the Somaliland covers 11,380 square miles: 
U.S.A., a camp was constructed at Extensive geological and geophysical 
Hteingyun, on the banks of the Uyin surveys have been completed. 


Chaung. Since the area is normally 
under water during the monsoon sea- Cgnsolidated Cuban Has 


son, the whole ¢amp and test well . 
area had to be raised by 3 feet before Obtained Bahamas Leases 


construction could begin. Consolidated Cuban Petroleum 

On arrival from the U.S.A. less Corporation has acquired 1,500 square 
than one month ago, the drilling out- miles, or 1 million acres of petroleum 
fit was transportec by barges to the leases in the Bahamas. The land 
location and was speedily erected makes up about two-thirds of Andros 
under the supervision of the drilling Island, largest in the Bahamas archi- 


contractor’s American staff. Rigging- _ pelago. 

up operations are now completed and Offshore drilling in the Bahamas is 
it is hoped that the first string of cas- being carried out jointly by Bahamas 
ing will be set in a few days’ time. Gulf Oil Company and Bahamas Cal- 


The drilling contractor is the Santa __ifornia Oil Company. They are drill- 
Fe Drilling Company of California, ing a deep test off Cay Sal bank 
U.S.A. between the Bahamas and Cuba. 
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This floating rig mover of Creole Petroleum Corporation is on Lake Maracaibo, Vene- 
zuela. It can move all necessary drilling equipment from one site to another, including 
the derrick. Its immense size is emphasized by noting men at left and in center. 


Rig Mover Expected to 
Simplify Lake Drilling 
Creole 
operating on a test basis a floating rig 
mover of advanced design on Lake 
Maracaibo in The rig 
mover can move all equipment neces- 


Petroleum Corporation is 


Venezuela. 


sary for drilling a well from one site 
to the including the derrick. 
The unit outstanding 
innovation in deep water drilling. 


next, 
represents an 


Creole engineers, in collaboration 


with consulting engineers, conceived 
and designed the unit to simplify and 
streamline drilling operations on the 
lake. 

The floating rig mover 
$900,000. It will simplify exploration 
for new petroleum deposits under the 
lake and development of known oil 
deposits. It will also reduce the num- 
ber of lake, which 
today give Lake Maracaibo its unique 


cost ovel 


derr icks on the 


character. 

To appreciate the immense size of 
the new rig mover observe the small 
figures of the men in the photograph 
herewith. 


Oil Shows Encountered 
In Western India Test 


Oil shows have been reported in a 
test being drilled by the Indian gov- 
ernment in the Cambay area of west- 
ern India, about 250 miles north of 
Bombay near the Arabian Sea coast. 
Indications of oil were found at about 
3.000 feet in marine sediments in a 
wildcat well located five miles north- 
west of Cambay. 
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A test projected to 10,000 feet was 
spudded on July 25 with a Russian rig 
utilizing a downhole drilling turbine. 
Drilling was interrupted September 3 
for electrical logging. Oil shows were 
noticed in the mud while circulating. 
Bottomhole pressure was reported at 
2,800 psi, as compared to normal hy- 
drostatic head of 1,360 psi for the 
depth reported. 

Elsewhere, the Indian government’s 
wildcat at Jwalamukhi in the Hima- 
laya Mountain foothills had been shut 
down during most of the first half of 
1958 because of a fishing job which 
required shipment of special tools 
from Russia. Gas was reported discov- 
above 6,000 feet. Another test 
was being drilled by the Indian gov- 


ered 


ernment near Hoshiarpur. 


Two Wildcats in Western 
Australia Find Oil Shows 


West Australian Petroleum Pty. 
Ltd. (WAPET) encountered oil shows 
in two tests in the Kimberleys, 200 
miles apart at Meda | and Goldwyer 
|. Meda is about 40 miles east of 
Derby; Goldwyer, about 40 miles 
south-southeast of Broome. 

Goldwyer 1, spudded on August 17, 
1958 drilled to 4,574 feet in 
basement after encountering non-com- 
mercial scattered oil shows in tight 
limestones from 2,900 to 4,013 feet. 
Meda 1 was drilled to 8,809 feet in 
basement after finding oil shows at 
6,710 feet. WAPET intended to set 


pipe, acidize, and test these shows. In 


was 


addition, a seismic crew was being 
moved to the Meda area for detail 
shooting. 


Brazil Steps Up Drilling 
To Increase Production 


Brazil’s Petroleo Brasileiro, S. A, 
(Petrobras) was running about 56 rigs 
in early October, 1958, including 14 
in Amazonas. The vigorous Amazonas 
exploratory work was supported by 
four separate groups dispersed in the 
jungles. 

Petrobras was seeking to employ 
more drilling contractors, particularly 
for development work in Bahia, where 
only Petrobras owned rigs were drill- 
ing. Only U. S. drilling contractors 
had been engaged. Other foreign tech- 
nicians were active in other types of 
exploratory work. Petrobras was seek- 
ing to bolster its advisory staff, par- 
ticularly in drilling and production. 

New contractors were being sought 
to provide as complete a turnkey deal 
as possible and to accept as high a 
portion of its payment in Brazilian 
currency as possible. Several new dril- 
ing contractors, including Loffland 
Brothers Company, were expected to 


~ enter Brazil. 


New oil production found in Ala- 
goas is encouraging. Petrobras ex- 
pected to drill up to 30 wells annually 
in this area for several years. Over-all 
Brazilian crude production exceeded 
90,000 barrels daily as of midyear 
1958. Petrobras hoped to raise it to as 
much as 100,000 barrels daily, pos- 
sibly by the end of the year. 

Refining capacity was being ex- 
panded, with particular emphasis on 
new lube oil plants to enable Brazil 
to refine more domestic crude. Some 
is being exported because it is too 
highly paraffinic for complete utiliza- 
tion in domestic refineries. 

The new Manaos Refinery in Ama- 
zonas was running at over-capacity of 
5,700 barrels daily. It was expected 
that capacity would be boosted to 
7,000 barrels daily by 1960 to fulfill 
expanding local products needs. Pera- 
vian and Venezuelan crude were being 
run. It has been found somewhat 
cheaper to land Venezuelan crude at 
Manaos than crude from the Peru- 
vian Oriente. 

The transfer of the capital of Brazil 
to the interior at Brazilia will not 
affect Petrobras, whose headquarters 
will remain in Rio de Janeiro. 


Walter Link, who heads Petrobras’ 


exploration program, was expected to 
remain in his post after the term of 
his original five-year contract expires. 
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Specially Designed for 


Designed to operate 
from a fixed mounting, 
the UNIT MARINER 
delivers dependable 
and economical per- 
formance aboard off- 
shore equipment. Car- 
gois conveniently trans- 
ferred from tender to 
platform. 








THE NEW 
APPROACH TO 
CARGO HANDLING! 





Meets all requirements for cargo 
handling from a fixed mounting 
as applied to ships, barges, or 


offshore oil platforms. 


Features incorporated in the MARINER design include: One- 
piece cast gear case — a protection against salt spray @ Self- 
iligning centerpost trunnion @ Turntable load rollers plus 
replaceable hook shoes @ Large diameter roller path @ 
Worm type independent boom hoist @ Large diameter swing 
brake @ Disc type clutches @ Straight-in-line engine mounting 





with torque converter plus many other important features. The 
LIFT and CONTROL ability of the MARINER permits loading 
ind unloading with speed and accuracy. The full range vision 
safety cab enables the operator to see what he is doing at all times. 
Here’s a machine constructed for your type of Cargo handling. 
Get the facts. 
Write for: Bulletin MO-200 for Offshore Platforms ea 


MS-200 for Ships and Barges The net results of converting from old type rigging: Speed 
up cargo handling — reduces idle port time — cuts mair 
tenance cost. These self-contained MARINERS operate is 
dependently of ship's power. 


UNIT CRANE & SHOVEL CORPORATION 


6645 WEST BURNHAM STREET MILWAUKEE 14, WISCONSIN, U.S. A. 





SHOVELS DRAGLINES © CLAMSHELLS «© CRANES 
























































Ohio to Air-Lift Rig Into Guatemalan 


Jungle for 13,000-Foot Wildcat Test 


Ohio Oil Company of Guatemala is 
proceeding with plans to drill a 13,000 
foot wildcat test on the Arruga 
Grande anticline in the jungles of 
Guatemala, Central America. It will 
be the first well to be drilled in the 
Guatemalan interior and the first wild- 
cat drilled to any great depth any- 
where in Guatemala. 

The operator is a subsidiary of 
The Ohio Oil Company. Associated 
equally with Ohio Oil in the opera- 
tion are Amerada Petroleum Cor- 
poration, Continental Oil Company, 
and Union Oil Company of Cali- 
fornia. 

Ohio of Guatemala has let a con- 
tract for drilling the deep wildcat 
to Brown International Drilling Com- 
pany, of Long Beach, California. 
Brown has agreed to purchase and 
assemble in Houston a $1 million, 1 
million pound rig, and to fly it into 
the Guatemalan jungle. It will be one 
of the biggest air lifts of drilling 
equipment in oil industry history. 

The rig will be shipped by wate: 
to Puerto Barrios, on the Caribbean 
coast of Guatemala. From there it 
will be loaded in packages of less than 
16,000 pounds each aboard two giant 
C-82 Flying Boxcars and taken about 
110 miles inland to the Peten area. 


It is hoped that the wildcat can be 
spudded in by March 15, although 
the planned air lifting of rig, tools, 
materials, and supplies is something 
that has never been done before. The 
time table includes shipping from 
Houston no later than January 1 and 
unloading at Puerto Barrios a few 
days later. The packaging problem 
is knotty, as all units of the giant rig 
must be made into parcels with maxi- 
mum dimensions of 7'% feet wide, 8 
feet high, and 24 feet long. Also, there 
are weight limits. 

The planes which will fly the big 
rig must land on a 4,000 foot air strip 
freshly chopped from a jungle cliff- 
side. The crews of workmen already 
on the job for nearly a year preparing 
the strip and an accompanying jungle- 
the 
heart of ancient Mayan Indian 
country, amid forests of 200-foot ma- 


piercing road, are working in 


hogany trees. 
Ruins of centuries-old Mayan cities 
dot the area where the planes will 
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land, From that point, the packaged 
components of the drilling rig will 
be hauled along a crude and newly 
cut road for six miles to the well site 
at the edge of a jungle-bound prom- 
ontory, 1,000 feet above the wilderness 
floor. 

There, a crew of more than 100 
native workmen have been busy hack- 
ing out a site for the wildcat drilling 
effort and preparing for cargo loads. 
The air freight will permit erection 
of a camp to house the drilling crews 
and their equipment. 

The cost of airlifting the heavy 
drilling equipment and supplies will 
be high. But it will be less than the 
prohibitive cost of building roads over 
the rugged mountain terrain and 


Improving Conditions 


through rain forests of 200 foot hard- 
wood trees and dense jungle under- 
growth. The airlift was considered the 
only economically feasible method of 
moving in the drilling equipment. 

Such handicaps as annual rainfall 
of 200 inches a year will harass the 
crew, consisting of a toolpusher, me- 
chanic, materials man, drillers, der- 
rickmen and native rotary helpers, 

Brown’s manager will be quartered 
at the nearest populated area, Guate- 
mala City, which is headquarters for 
the Ohio firm. ' 

Guatemalan oil concessions, granted 
in 1956, have been the subject of vast 
exploration moves by all major oil 
companies sharing in the multiple 
grants. Following the exploratory 
work, the Ohio firm started working 
native crewmen on. the landing strip 
and six mile road section leading to 
the drilling site. 


in Bolivia Point 


To Early Expansion of Oil Industry 


Petroleum development in Bolivia 
is expected to increase. It has been en- 
couraged by several important factors. 

Bolivia has modified its petroleum 
laws to permit development of its 
promising oil resources by -foreign 
companies. Numerous U. S. compa- 
nies consequently have entered Boliv- 
ian exploration. U. S. companies also 
had an added incentive through the 
investment guaranty program of the 
U. S. government’s International Co- 
operation Administration. It insures 
U. S. investments in Bolivia against 
expropriation and assures convertibil- 
ity of profits and investments into 
dollars. 

The political and economic situa- 
tion has shown marked improvement. 
The current administration is backed 
by a great majority of the Bolivian 
people and is well regarded outside 
the country. 

Companies that hold properties in 
Bolivia include: Gulf, Shell, Stand- 
ard of Indiana, Standard of Califor- 
nia, Pure Oil, Union Oil & Gas of 
Louisiana, Hancock, Murphy, Lion 
Oil, Tennessee Gas, White Eagle In- 
ternational, Drilling & Exploration, 
Bolivian American Oil Company and 
others. 

These companies are now spending 
in Bolivia on exploration work over 
$20 million annually. For 1959-1960 
the rate is expected to exceed $30 
million. 


Proved reserves in Bolivia are con- 
servatively estimated at 70 to 80 
million barrels in six proved fields. 
Expert estimates of reserves in Madre- 
jones field alone, one of the still un- 
developed fields, run between 50 and 
500 million barrels. 

Bolivia’s current crude oil produc- 
tion is averaging about 12,000 barrels 
daily. The country now has 765 miles 
of pipe line. A new pipe line is being 
built to Arica, Chile. It will provide 
Bolivia its first direct outlet to the sea. 
Additional pipe lines have been 
planned. They will extend to Para- 
guay, Argentina and an Atlantic port 
in Brazil. 


Chile Is Hopeful for Oil 
In Northern Desert Region 


Empressa Nacional del Petroleo 
(ENAP) reports encouraging results 
from preliminary exploration in the 
northern desert area. It hopes to 
establish a new oil province in the 
region. Additional seismograph work 
is planned. The company expects to 
drill its first well in Tarapaca Prov- 
ince by 1960: 

ENAP had drilled a test below 
10,000 feet in Cullen field on Tierra 
del Fuego recently. Volcanics were 
being encountered. But whether base- 
ment had been reached was question- 
able. 
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Drilling for Gas beneath Lake Erie. Seven-tenths of a mile off the Pennsylvania shore of Lake Erie, 


the Argonyn I was recently photographed drilling for gas with a powerful spudder. The Argonyn, owned by the 
New York State Natural Gas Corporation, is the first outfit to do offshore work on the American side of the lake. 
The job shown here was handled by Acme Drilling Co., which had been engaged by the rig-owner to sink the well. 

At the time of the picture, the rig was set up in 35 ft of water. The cable-tool drilling line was Bethlehem 
l-in. Type U, left lay; the sand line, 9/16-in. 6x7 right lay. To provide for depths expected before completion, 


the planning called for a later installation of %-in. Type U drilling line, 7000 ft long. 


Bethlehem Steel Company, Bethlehem, Pa. On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel 
Corporation. Export Distributor: Bethlehem Steel Export Corporation 


Mill depots and distributors from coast to coast stock Bethlehem rope for the following industries and numerous others: 


PETROLEUM « CONSTRUCTION « EXCAVATING « MINING ¢ QUARRYING « LOGGING « MANUFACTURING 
































IF YOU WANT 


MORE* 


THAN A GOOD 


CEMENT JOB... 


Casing on Bottom 
Safer and Faster 


Protection 
of Productivity 


PRIMARY 
CEMENTING 
EQUIPMENT 


Baker 
Wall 
Scratchers 


HINGE-LOK or 
SOLID-RING Models 
for all popular 

casing sizes. 


Centralizers 


HINGE-LOK or 
SOLID-RING Models 
with Multiple Ranges for 
all popular casing sizes. 


Baker 
Fill-Up 
Equipment 


DIFFERENTIAL Shoes 
and Collars for any 

well, and economical 
FLEXIFLOW Shoes and 
Collars for wells of 
moderate depth. 











Scratcher wires, retained by integral hinged mounting, swing 
freely upward and do not remove mud cake while running in. 


Fig. A 


Even when casing is lifted out of the slips, the entire Scratcher 
remains stationary. Only when reciprocated, and 

...only at the cementing area does the “scissors” action of 
the crossed wires remove mud cake. 


Fig. B 


Fig. C 
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Fig. D Fig. E Fig. F 
, 

Fig.D “Extended” Range HINGE-LOK Baker H-25 Casing Centralizer. 
Product No. 9113. 

Fig.E ‘Normal’? Range HINGE-LOK Baker H-20 Casing Centralizer, 

* Product No. 9112. 

Fig.F “Slim Hole’ SOLID-RING Baker G-15 Casing Centralizer, 

Product No. 910-G. 





BA lad tnd OIL TOOL 


Houston - Los Angeles - New York 





Fig.G Fig. H 


Fig.G Variable FILL-UP Valve as used in FLEXIFLOW Equipment. 
Fig.H Variable FILL-UP Valve as used in DIFFERENTIAL Equipment. 











Baker Scratchers remove mud cake only from the cementing 
area; this ‘“‘controlled scratching’’ protects productivity. 





While running in, the scratcher wires automatically swing 
upward along the casing, where they are safe from damage; 
permit free, unrestricted lowering of the casing; and do not 
disturb or remove mud cake. There is no danger of “‘balled- 
up” mud collecting on the scratcher wires to plug the annulus 
and contribute to pressure surges with possible “mudding-off” 
of the producing zone. Only when the cementing area is 
reached and the casing is reciprocated do the double rows of 
strong “crossed” spring wires automatically reach out, dig 
in, and remove the mud cake with efficient “scissors” action. 
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Baker Centralizers assure cementing clearance. ‘‘No-scrape”’ 
design prevents “‘balling’’, plugged annulus and stuck casing. 


The QUALITY of Baker Casing Centralizers starts with “sled- 
runner” springs made of high quality spring steel —tested 
and pre-set by flattening in hydraulic presses—then butt- 
welded to collars to form a unit of great strength. Pre-setting 
of the springs to the pre-calculated optimum bowed height 
enables each centralizer to pass tight spots or dog legs with- 
out damage to the assembly, and ensures GREATER CENTERING 
FORCE for maintaining annular clearance for cementing. 


Baker Centralizers do not remove mud cake which could 
plug the annulus, contribute to pressure surges and restrict 
productivity. 
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Baker Fill-Up Equipment saves time in running casing, but 
does not create pressure surges that reduce productivity. 


Destructive pressure surges — often created when casing 
equipped with conventional floating equipment is lowered 
into the well—can now be avoided. The Variable Valve in 
either Baker DIFFERENTIAL or Baker FLEXI-FLOW “Fill-up” 
Shoes and Collars, permits casing to fill from the bottom up; 
eliminates expensive, time-consuming surface filling; and 
automatically coordinates the rate of fill with the rate of 
lowering to Avo high pressure surges. Baker FILL-UP Equip- 
ment permits the casing to be lowered at normal rates, saving 
rig time and reducing danger of sticking the pipe; chances 
for successful primary cementing are increased; formations 
are protected from high pressure surges which can impair 
their productivity. 





























GARDNER-DENVEI 


FOR DRILLING 


Power mud pumps designed for heavy-duty 
loads at every drilling depth: 


GXH 1250 hp. GXR 1000 hp. 
GXP 625 hp. GXN 500 hp. 
GXQ 350 hp. FK-FXK 255 hp, 

FZ-FXZ 185 hp. FO-FXO 122 hp, 


Quality mud pump parts. 


Water-cooled compressors for air drilling and 
mud aeration. 


Air compressors for powering rig equipment, 
engine starting and general service. 


GX mud pumps for offshore drilling rigs. Ee. 
centric construction keeps bearing pressures low, 
Counterbalanced crankshaft. 


FOR TRANSPORTATION 


Gas booster compressors . . . in capacities and 
pressures to meet service requirements. 


Power pumps for gathering, transmission. 
High-pressure pipeline testing compressors. 


**Quadril”’* . .. multiple rock drill rig equipped 
with remote-hydraulic controls. 


“TWINDRIL’® . . . provides twin drilling 
power for short stretches of rocky trench. 


Drill steel . . . carburized and shot-peened. 


Five models of rotary portables: 


RP900 RP600 RP365 RP210 RP1% 
*Trade-Mark 


Gardner-Denver RX gas booster compressor with 
combination cooler keeps pressure up; engine, 
compressor and gas cool. 


OTHER GARDNER-DENVER OIL FIELD PRODUCTS 


e Duplex steam pumps. e Centrifugal pumps. 








e Pumps and compressors for seismograph rigs. e Air hoists, drills, impact wrenches and other 


air tools. 
e@ New Gardner-Denver ‘‘Mole-Dril’’* for drill- e Air motors for such applications as remote con- 
ing shot holes. trol of pipeline valves. 


For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL DECEMBER, 1958 
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|A GREAT NAME IN THE OIL FIELDS 
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_ FOR PRODUCING 


The most complete line of quality power 
pumps for waterflood and salt water disposal: 


PL-7 six-cylinder plunger—240 hp. 





PA-8 triplex plunger—160 hp. 
PE-5 triplex plunger—75 hp. 
PG-3 triplex plunger—30 hp. 
FG-FXG duplex piston—60 hp. 
FF-FXF duplex piston—40 hp. 
LE-LXE duplex piston—24 hp. 

Repressuring compressors. 

Air-gas lift compressors. 


Gardner-Denver PG-3 has built-in reserve 
strength for continuous waterflooding operations 
... offers a wide range of capacities and pressures. 





FOR WELL SERVICING 


High-pressure pumps for cementing, acidizing, 
fracturing, and work-over service: 


PL-7 six-cylinder plunger pump for squeeze 
pressure pumping to 10,000 psi. 


PA-8 triplex plunger pump for high-pres- 
sure pumping to 8000 psi. 


PE-5 triplex plunger pump for high-pres- 
sure pumping to 6000 psi. 


The compact design of the Gardner-Denver PL-7 
triplex plunger pump makes this high-pressure 
well servicing pump easy to mount on truck. 





Pump and compressor service specialists located throughout the oil fields. 


ENGINEERING FORESIGHT—PROVED ON THE JOB 
IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
Gardner-Denver Export Division, 233 Broadway, New York, N. Y. 
Oil Field Offices: Dallas, Houston, Tulsa, St. Louis, Los Angeles, New York, Pittsburgh, Denver, 
New Orleans, Durango, San Francisco, Kansas City, Winnipeg, Edmonton 
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Texas Company Expanding 
Operations in Trinidad 


In the two years since The Texas 
Company bought Trinidad Oil Com- 
pany, crude oil production has been 
raised from 30,000 to 50,000 barrels 
daily. 

Trinidad Oil Company’s Pointe-a- 
Pierre Refinery throughput has risen 
from 75,000 to 125,000 barrels daily 
during the same period. The Texas 
Company is considering a $20 million 
expansion program that would double 
the capacity of this refinery. 


Socony Will Seek Oil in 
French Equatorial Africa 


Exploration and development of oil 
resources in Gabon and Middle 
Congo, French Equatorial Africa, is 
planned. The work will be done 
jointly by U. S. and French interests. 

A joint operating agreement cover- 
ing 6,175,000 acres has been signed, 
subject to governmental approval, by 
two Socony Mobil Oil Company affili- 
ates and the French company. The 
Socony affiliates are Mobil Oil Fran- 
saise and Mobil Exploration West 
Africa, Inc. The French company is 
Societe Des Petroles D’Afrique Equa- 
toriale Francaise (SPAEF). 

Costs of exploration and develop- 
ment, and of any production, will be 
divided 50 percent to SPAEF and 
25 percent each to Mobil Oil Fran- 
caise and Mobil Exploration. 


Second Field Discovered 
In Libya by Oasis Oil 

A second oil field discovery in 
Libya, North Africa, has been made 
by Oasis Oil Company of Libya. Its 
Dahra BI-32 drill stem tested 38 bar- 
rels of 36 gravity oil with no water 
in 1% hours from limestone at 3758- 
3808 feet. 

The well is 100 miles south of the 
Gulf of Sirte and 24 miles south of 
the company’s first Libyan discovery, 
Bahi 1. That well tested 75 barrels of 
39 gravity oil in 2% hours in late 
June from 32 feet of sandstone at 
5,822 to 5,854 feet. 

Oasis Oil, subsidiary of The Ohio 
Oil Company, is operator of 62 mil- 
lion acres of concessions in Libya, held 
in equal shares by Ohio, Amerada 
Petroleum Corporation, and Conti- 
nental Oil Company. 
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AUSTRIA: Seismic work is being done 
by a contract party in the Scheibbs 
area, Lower Austria, in a 50-50 joint 
venture of British Petroleum Com- 
pany and O.M.V., Austrian state oil 
administration. The venture involves 
500,000 acres in two concessions in 
the Scheibbs and Amstetten areas. 


BOLIVIA: Bolivian Gulf’s first wildcat 
test in the country, at Mandeyapecu, 
was drilling below 11,000 feet in Oc- 
tober, 1958. 


DUTCH GUIANA: Control of conces- 
sions on 14 million acres, including 
offshore lands, in Dutch Guiana has 
been acquired by Gulf States Land & 
Industries, Inc. That company, con- 
trolled by Webb & Knapp, Inc., New 
York, acquired 80 percent of the cap- 
ital stock of Colmar Surinam Oil 


Company, Ltd., which holds the con- 


cessions. 


EAST AFRICA: Frobisher Ltd., a Ca- 
nadian firm, was reported to have 
received exclusive exploration licenses 
of 8,000 square miles in Kenya and 
70,000 square miles in Somalia. 


FRANCE: Societe des Petroles de Val- 
ence was drilling below 5,000 feet in 
October in its first deep test in south- 
western France, located near St. 
Julien-en-Born near the Atlantic coast. 
In southeast France in the Lyons area, 
two tests were being drilled on the 
Voiron permit, Brezins 1 which had 
reached 6,000 feet, and Beauregard- 
Baret 1 which reached 6,500 feet of 
depth. 


GAUTEMALA: Government was re- 
ported planning a widespread devel- 
opment program to speed exploitation 
of Peten province. Exemptions of im- 
port taxes on equipment, machinery, 
and material imported by firms doing 
business in this province are granted 
by proposed legislation. Timber re- 
sources are particularly earmarked for 
development. New highway is planned 
to connect provincial capital of Flores 
with Caribbean ports. 


HAITI: Commonwealth Oil Company 
was preparing to drill its first wildcat 


test on the mainland of Haiti in the 
fall of 1958. 


IRAN: Vigorous concessions bidding 
activity was reported in Iran for sub- 
merged portions of the southern Per- 
sian Gulf, following confirmation of 
a discovery near Das Island by Abu 
Dhabi Marine Areas Ltd. 


ISRAEL: Pyramid Oil Company 
planned to conduct at least six months 
of seismograph work in Israel. The 
company has varied financial backing, 
including a Denver, Colorado, inde- 
pendent. Pyramid has applied for con- 
cessions, and was negotiating for farm- 
outs to drill in the Dead Sea area. 


LIBERIA: Exploration operations on a 
11% million acre concession area in 
Liberia will be started by next spring 
by American-Liberian Exploration 
Company. The firm is headed by 
Richard H. Robinson, Oklahoma City. 


MEXICO: Midyear 1960 is target com- 
pletion date for a $40 million, 500 
mile, 300 Mmef daily natural gas pipe 
line from Tabasco in the Isthmus to 
Mexico City. 


NEUTRAL ZONE: Arabian Oil Com- 
pany, the Japanese combine, expects 
to commence from 3 to 5 wildcat 
wells during 1959 in the Saudi Arabia- 
Kuwait Neutral Zone offshore area of 
the Persian Gulf, 


NEW ZEALAND: Shell-B.P.-Todd Oil 
Services expects to spud a wildcat on 
the west coast of North Island, 11 
miles from Hawera. Drilling equip- 
ment was being shipped from Borneo 
for arrival in New Zealand in mid- 


October. 


SENEGAL: Societe des Petroles du 
Senegal was drilling below 9,000 feet 
in October on Balandine I. A BP Ex- 
ploration Company rig was being 
used. SPS had three seismic crews 
working the north part of its permit. 


VENEZUELA: Discovery in Gulf of 
Paria by Paria Operations Inc. was 
described as an excellent producer 
rated at least at 2,000 barrels of crude 
oil per day. 


WORLD OIL DECEMBER, 1958 











du 
eet 
uX- 
ing 
“WS 


nit. 


of 
vas 
cer 


ide 





DEC. 
5 


9-10 


1959 
FEB. 
2-27 


11-13 


15-19 
24-25 


MAR. 
+6 


17-21 
25-27 


31- 
Apr. 2 


30- 
May 1 


ASME, Annual Meeting, New York 
City, Statler & Sheraton-McAlpin 
Hotels. 

Petroleum and Chemical Industry 
Short Courses, Credit Manage- 
ment for the Petroleum Equip- 
ment and Service Industry, The 
University of Oklahoma, Down- 
town University Center, Lockett 
Hotel, Norman, Okla. 








Southwestern Legal Foundation, 

hort Course on Oil and Gas 

Law, Southwestern Legal Center, 
Dallas. 

Southwestern Legal Foundation, 10th 
annual institute on the Law of 
Oil, Gas and Taxation, South- 
western Legal Center, Dallas. 

AIME, Annual Meeting, San Francisco, 
Hotels St. Francis, Sheraton- 
Palace, Sir Francis Drake. 

Geological Symposium, The University 
of Oklahoma, Norman, Okla. 


API Division of Preduction, South- 
western District, Scharbauer 
Hotel, Midland, Texas. 

NACE, National Meeting, Civic 
Auditorium, San Francisco. 

API Division of Production, Southern 
district, Roosevelt Hotel, New 
Orleans. 


Power Conference, Illinois Institute 
of Technology, 21st American 
Power Conference, Hotel Sherman, 
Chicago. 








Nuclear Congress, Engineers Joint 
Council, Cleveland, Ohio. 


API Division of Production, Eastern 


District, Spring Semi-Annual 
Meeting, Penn-Sheraton Hotel, 
Pittsburgh, Penn. 

Petroleum & Chemical Industry Short 
Courses, Safety Engineering, 
University Downtown Center, 
Lockett Hotel, the University of 
Oklahoma, Norman, Oklahoma. 

API Mid-Continent District Meeting, 
Herring Hotel, Amarillo, Texas. 

TIPRO, 14th Annual Meeting, 

Baker Hotel, Dallas. 

Petroleum & Chemical Indust 
Short Courses, Automatic ‘Cine 
trol, Oklahoma Memorial Union 
Building, University of Oklahoma, 
Norman, Okla. 


API Division of Production, Pacific 
Coast district, Biltmore Hotel, 
Los Angeles. 








Nomads’ Chapter monthly meet- 


ing: Los Angeles, second Wednesday, 
Jonathan Club, Wallace A. Sawdon, 
Secretary. Houston, second Monday, 
Ye Old College Inn, Harry E, Estes, 
Secretary. Dallas-Fort Worth, . first 
Monday, Greater Dallas Club, Hank 
Davis, Secretary. Tulsa, Hotel Tulsa, 
Gilbert Swift, Secretary. New York, 
first Monday, Hotel Biltmore, Jesse 


E. Hickman, Secretary. 
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SAVE UP TO 60% IN PIPING COSTS! 


Now there’s no need to buy overweight pipe. Thanks to 
Victaulic engineering, you can select lightweight pipe “job- 
rated” to your conditions and install it the new VIC-EASY 
way. You'll cut costs of pipe, transportation, and handling 
—you'll save from 30% to 60% in man-hour installation. 


LIGHTWEIGHT PIPE in thicknesses 
from .065” handles high pressures. 
Leading mills make sizes 144” to 12”, 
steel or aluminum, with VIC-EASY 
roll-grooved ends. 


. 


3. VICTAULIC SNAP-JOINT COUP- 
LING assembles and locks by hand— 
no wrenches or tools required. Other 
bolted styles of Victaulic Couplings 
alternately usable. 


Tran iae 


For more data on advertised products, use Readers’ Service Cards, last page. 


2. VIC-EASY PORTABLE GROOVER 
rolls grooves into pipe in seconds. 
Manually or power-operated, this 
groover removes no metal...retains 
full wall thickness. 


4. VICTAULIC FULL-FLOW FITTINGS 
team up with our couplings and light- 
weight pipe to provide a complete 
VIC-EASY system...cuts costs of in- 
stallation and operation. 
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Frank Porter 


H. S. M. Burns 


H. S. M. Burns and Frank M. Porter were 
re-elected chairman of the board and 
president, respect'vely, of the American 
Petro‘eum Inctitute at the annual mecting 
in Chicago. Burns is President of Shell O11, 
New York, ard Porter is president of 
Fain-Porter Drilling, Oklahoma City. L. E. 
Fitzjarrald, manager of the production 
department, Ph‘llips Petroleum Co., Bar- 
tlesville, Okla., was elected API vice presi- 
dent for production, succeeding D. L. 
Connelly of the Warren Petroleum Co., 
Houston. H. W. Ferguson of the Humble 
Oil & Refin‘ne Co., Houston, will be suc- 
ceeded by Clarence H. Thaver, vice presi- 
dent of the Sun Oil Co., Philadelphia, as 
vice president for refining. C. J. Guzzo, 
vice president of domestic marketing, Gulf 
Oil Corp., P:ttsburgh, was elected vice 
president for marketing. He succeeds D. 
T. Colley of The Atlantic Refining Co., 
Philadelphi1 C E, Snvhr, president of the 
Sinclair Oil Co-p., New York, was re- 
re-elected API v'ce president for transpor- 
tation. P. C. Spencer, chairman of the 
Sinclair Oil Cozp., New York, was _ re- 
elected treasurer and Willard N. Wi'son 
of the API, New York, was renamed sec- 
retary. 


Gerald McGrew was elected president of 
Cities Service Oil Cs. (Del.). McGrew 
steps into the vice presidency from man- 
agership of the company’s Crude Oil 
Supply division. 


Delhi-Taylor Oil Corporation has recently 
announced organizat‘onal changes at the 
management level. The former duties of 
P. T, Bee, who has resigned as executive 
vice president to accept a management 
position with Murchison Brothers, will be 
divided among Dcelhi-Taylor executives. 
Company President James L. Sewell will 
take over part of Bee’s general manage- 
ment functions. C. H. Hobbs has been ap- 
pointed to the newly-created position of 
executive assistant to the president. He 
will continue as corporate secretary. G. B. 
Linter wus appoinied controller in addi- 
tion to his present treasurer’s position. W. 
C. Smith, vice president of production, 
will coordinate activities of the Geological, 
Land and Geophysical departments in the 
Exploration division, Dallas will become 
headquarters for all of Delhi-Taylor’s ex- 
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ecutives. Fred P. Sewell, vice president of 
manufacturing and marketing, will move 
his office to Dallas from Corpus Christi, 
Texas. 


Shell Oil Company’s Lafayette, La., Pro- 
duction division officially began operation 
September 1 after its stoff occupied the 
new two-story Shell Building in the Oil 
Center. The new division was formed by 
consolidating the Lake Charles and Frank- 
lin Production divisions. A. C. Dahl, for- 
mer manager of the Lake Charles divis‘on, 
is manager of the new division. The 
divis‘on staff is composed of L. C. Becker, 
and C. E. DeWitt, production super'n- 
tendents; G. S. Kukuchek, mechanical 
engineer; F, G. Phillips, exp'oitation engi- 
neer; J. A. Shattuck, drilling foreman; 
and Keith Doig, gas superintendent. M. 
E. Ohsfeldt is office supervisor, and R. A. 
Todd is purchasing-stores supervisor. 


W. Joseph Straus was elected to the board 
of directors of Britalta Petroleums, Ltd., 
Canadian independent oil company of 
Calgary, Alberta, Canada. 


International Drilling Company, largest 
foreign contract drill- 
ing company in the 
Eastern hemisphere, 
has opened a Houston 
office with Jack En-n 
in charge. Enen was 
formerly associated 
with Gulf Oil Corpo- 
ration for 20 years. He 
served as division ma- 
terials supervisor and 
district purchasing 
agent for Gulf, prior 
to joining Internation- 


al Drilling. 





Jack Enen 


Haylett O’Neill has been named purchasing 
agent at Humble Oil & Refining Company. 
He has been with Humble since 1934 and 
has been serving as assistant purchasing 
agent since 1955. O’Neill replaces retiring 
Francis T. Fendley. 


Frank Lindeman, Jr., has been elected ex- 
ecutive vice president of United Producing 
Company, Inc. Lindeman also was chosen 
a director of the company and of two 
other United Carbon subsidiaries, United 
Carbon Company, Inc., and United Rub- 
ber & Chemical Company. H. E. Nor- 
rick, who has been associated with the 
growth of United Carbon since its forma- 
tion in 1925, was elected senior vice presi- 
dent of United Producing. Two other 
United Producing vice presidents were 








also chosen. They are John M. Capito, the 
company’s Appalachian area gas and ojj 
operations manager; and Cramon Stanton, 
manager of exploration. 


Stekoll Petroleum Company’s technica] 
staff was expanded with the hiring of two 
engineers and two geologists. Jack Hinck- 
ley, A. D. Barnes, Jr., James Urice and 
L. E. Buzarde, Jr., will aid Chief Engineer 
Art Woerheide. 


Central-Del Rio Oils Limited announced 
two promotions within the company. John 
W. Uibel has been promoted from district 
engineer to chief engineer and Kent Stod- 
dard was promoted from field engineer 
to district engineer. 


Fred O. Sharp, Jr., has been named general 
manager of D.D. Feld- 
man Oil and Gas, and 
executive vice presi- 
dent of Worldwide Pe- 
troleum Corporation, 
Ltd. Harold N. Smoot 
succeeds Sharp as ex- 
ecutive assistant and 
coordinator, and J. 
Lawrence Lee is the 
new manager of the 
Primary Production 
department of both 
Feldman companies 
The Secondary Recov- 
ery department has 
been placed under the 
supervision of R, H. Angevine. 





Fred O. Sharp, Jr. 


Roy H. Smith has been appointed chief pe- 


‘troleum engineer for Pan American Inter- 


national Oil Co. and has been assigned to 
the firm’s New York office. 


Mortimer Squires has resigned as assistant 
general superintendent of drilling and pro- 
duction for Natural Gas and Oil Company 
and joined Rodgers, Seglund and Shaw 
As ociates, New Orleans oil and gas con- 
sultants. With that firm he will handle 
drilling and production engineering prob- 
lems and field operating matters. 


The Texas Company announced the ap- 
pointment o: Greer W. Orton as assistant to 
the chairman. Orton has been manager of 
Texaco (Iran) Ltd. with offices in London 
He will be succeeded by H, H. Chandler, 


presently assistant manager. 


Foster M. Pyle, William H. Davis and 
Merle Becker have recently formed a new 
o:l company, Becker, Davis & Pyle, Inc. 
The three owners of the new company were 
formeily associated with D. D. Feldman 
O!1 & Gas in the respective capacities ol 
manager of production, manager of Second- 
ary Recovery department and general man- 
ager. Offices of the new firm are located in 
Suite 185 in the Meadows Building, Dallas 


L. Russell Marks was elected executive vic 
president of Murphy Corporation. He has 
been vice president-finance and _ service 
of Murphy.Corporation since 1955 and for- 
merly associated with C. H. Murphy, St., 
and members of his family in several busi- 
ness enterprises, J. A, O’Connor, Jr., was 
elected vice president. He has been secre- 
tary and general counsel of Murphy Corpo 
ration since 1954. 


M. D. (Dale) Myers has recently opened 
an office for Geological Consultation. The 
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Frank Porter 


H. S. M. Burns 


H. S. M. Burns and Frank M. Porter were 
re-elected chairman of the board and 
president, respect'vely, of the American 
Petro‘eum Inctitute at the annual mecting 
in Chicago. Burns js President of Shell O11, 
New York, ard Porter is president of 
Fain-Porter Drilling, Oklahoma City. L. E. 
Fitzjarrald, manager of the production 
department, Phillips Petroleum Co., Bar- 
tlesville, Okla., was elected API vice presi- 
dent for production, succeeding D. L. 
Connelly of the Warren Petroleum Co., 
Houston. H. W. Ferguson of the Humble 
Oil & Refin'n¢e Co., Houston, will be suc- 
ceeded by Clarence "1. Thaver, vice presi- 
dent of the Sun Oil Co., Philadelphia, as 
vice president for refining. C. J. Guzzo, 
vice president of domestic marketing, Gulf 
Oil Corp., Pittsburgh, was elected vice 
president for marketing. He succeeds D. 
T. Colley of The Atlantic Refining Co., 
Philadelph'1 C E, Snvhr, president of the 
Sinclair Oil Co-p., New York, was re- 
re-elected API v'ce president for transpor- 
tation. P. C. Spencer, chairman of the 
Sinclair Oil Cozp., New York, was _ re- 
elected treasurer and Willard N. Wi!son 
of the API, New York, was renamed sec- 
retary. 


Gerald McGrew was elected president of 
Cities Service Oil Co. (Del.). McGrew 
steps into the vice presidency from man- 
agership of the company’s Crude Oil 
Supply division. 


Delhi-Taylor Oil Corporation has recently 
announced organizational changes at the 
management level. The former duties of 
P. T, Bee, who has resigned as executive 
vice president to accept a management 
position with Murchison Brothers, will be 
divided among Dclhi-Taylor executives. 
Company President James L. Sewell will 
take over part of Bee’s general manage- 
ment functions. C. H. Hobbs has been ap- 
pointed to the newly-created position of 
executive assistant to the president. He 
will continue as corporate secretary, G. B. 
Linter was appointed controller in addi- 
tion to his present treasurer’s position. W. 
C. Smith, vice president of production, 
will coordinate activities of the Geological, 
Land and Geophysical departments in the 
Exploration division, Dallas will become 
headquarters for all of Delhi-Taylor’s ex- 
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ecutives. Fred P. Sewell, vice president of 
manufacturing and marketing, will move 
his office to Dallas from Corpus Christi, 
Texas. 





Shell Oil Company’s Lafayette, La., Pro- 
duction division officially began operation 
September 1 after its stoff occupied the 
new two-story Shell Building in the Oil 
Center. The new division was formed by 
consolidating the Lake Charles and Frank- 
lin Production divisions. A. C. Dahl, for- 
mer manager of the Lake Charles divis‘on, 
is manager of the new division. The 
divis‘on staff is composed of L, C, Becker, 
and C. E. DeWitt, production super'n- 
tendents; G. S. Kukuchek, mechanical 
engineer; F, G. Phillips, exp'oitation engi- 
neer; J. A. Shattuck, drilling foreman; 
and Keith Doig, gas superintendent. M. 
E. Ohsfeldt is office supervisor, and R. A. 


Todd is purchasing-stores supervisor. 


W. Joseph Straus was elected to the board 
of directors of Britalta Petroleums, Ltd., 
Canadian independent oil company of 
Calgary, Alberta, Canada. 


International Drilling Company, largest 
foreign contract drill- 
ing company in the 
Eastern hemisphere, 
has opened a Houston 
office with Jack En-n 
in charge. Enen was 
formerly associated 
with Gulf Oil Corpo- 
ration for 20 years. He 
served as division ma- 
terials supervisor and 
district purchasing 
agent for Gulf, prior 
to joining Internation- 
al Drilling. 





Jack Enen 


Haylett O’Neill has been named purchasing 
agent at Humble Oil & Refining Company. 
He has been with Humble since 1934 and 
has been serving as assistant purchasing 
agent since 1955. O’Neill replaces retiring 
Francis T. Fendley. 


Frank Lindeman, Jr., has been elected ex- 
ecutive vice president of United Producing 
Company, Inc. Lindeman also was chosen 
a director of the company and of two 
other United Carbon subsidiaries, United 
Carbon Company, Inc., and United Rub- 
ber & Chemical Company. H. E. Nor- 
rick, who has been associated with the 
growth of United Carbon since its forma- 
tion in 1925, was elected senior vice presi- 
dent of United Producing. Two other 
United Producing vice presidents were 









also chosen. They are John M. Capito, the 
company’s Appalachian area gas and gjj 
operations manager; and Cramon Stanton, 
manager of exploration. 


Stekoll Petroleum Company’s technica] 
staff was expanded with the hiring of two 
engineers and two geologists. Jack Hinck- 
ley, A. D. Barnes, Jr., James Urice ang 
L. E. Buzarde, Jr., will aid Chief Engineer 
Art Woerheide. 


Central-Del Rio Oils Limited announced 
two promotions within the company. John 
W. Uibel has been promoted from district 
engineer to chief engineer and Kent Stod- 
dard was promoted from field engineer 
to district engineer. 


Fred O. Sharp, Jr., has been named general 
manager of D.D. Feld- 
man Oil and Gas, and 
executive vice presi- 
dent of Worldwide Pe- 
troleum Corporation, 
Ltd. Harold N. Smoot 
succeeds Sharp as ex- 
ecutive assistant and 
coordinator, and J. 
Lawrence Lee is the 
new manager of the 
Primary Production 
department of both 
Feldman companies 
The Secondary Recov- 
ery department has 
been placed under the 
supervision of R, H. Angevine. 





Fred O. Sharp, Jr. 


Roy H. Smith has been appointed chief pe- 
troleum engineer for Pan American Inter- 
national Oil Co. and has been assigned to 
the firm’s New York office. 


Mortimer Squires has resigned as assistant 
general superintendent of drilling and pro- 
duction for Natural Gas and Oil Company 
and joined Rodgers, Seglund and Shaw 
As ociates, New Orleans oil and gas con- 
sultants. With that firm he will handle 
drilling and production engineering prob- 
lems and field operating matters. 


The Texas Company announced the ap- 
pointment o: Greer W. Orton as assistant to 
the chairman. Orton has been manager of 
Texaco (Iran) Ltd. with offices in London 
He will be succeeded by H, H. Chandler, 


presently assistant manager. 


Foster M. Pyle, William H, Davis and 
Merle Becker have recently formed a new 
o!l company, Becker, Davis & Pyle, Inc. 
The three owners of the new company were 
formeily associated with D. D. Feldman 
O11 & Gas in the respective capacities of 
manager of production, manager of Second- 
ary Recovery department and general man- 
ager. Offices of the new firm are located 
Suite 185 in the Meadows Building, Dallas 


L. Russell Marks was elected executive vice 
president of Murphy Corporation. He has 
been vice president-finance and _ service 
of Murphy Corporation since 1955 and for- 
merly associated with C. H. Murphy, Str.. 
and members of his family in several busi- 
ness enterprises, J. A, O’Connor, Jr., was 
elected vice president. He has been secre 
tary and general counsel of Murphy Corpo- 
ration since 1954. 


M. D. (Dale) Myers has recently opened 
an office for Geological Consultation. The 
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petroleum geologist also will be concerned 
with exploration, evaluation, development 
and supervision. 


C. J. Gudim, district geologist for Sinclair 
Oil & Gas Company at Casper, Wyo., has 
been promoted to staff geologist and trans- 
ferred to Denver, Donald W. Wiger, senior 
geologist at Casper for the company, was 
promoted to district geologist replacing 
Gudim. 


Canadian Husky Oil Ltd., announced that 
John R. McNulty has been named vice 
president, industrial relations, a new posi- 
tion in the company. 


George W. Field has been appointed man- 
ager of exploration for Cities Service Oil 
Co.’s Southern division, succeeding H. Ben 
Cox, retired. Field has been succeeded by 
Perry E. Barnhart of Lafayette, La., as 
Southern division geologist. 


The Shell Oil Company announced the 
reorganization of its production territories 
in the company’s Houston area, which 
includes the eastern and southern portions 
of Texas. Under the new organization the 
East Texas and Houston divisions will be 
combined into a single unit with overall 
administrative headquarters in Houston. 
Kilgore will continue as a district pro- 
duction office with supervision of Shell’s 
East Texas operations as in the past. 
H. K. McKinnon, currently East Texas 
division production manager in Kilgore, 
has been named manager of the consoli- 





dated unit. J. W. Moore, present Houston 
division production manager, will become 
production superintendent on the Houston 
area staff. There will be two division pro- 
duction superintendents in the new organ- 
ization. R. L. Walker, now East Texas 
division mechanical engineer, will be pro- 
duction superintendent at Kilgore, and 
C. H. Taylor, now Houston division pro- 
duction superintendent, will continue in 
the same capacity. 


Charles J. Bryce has reported to Venezuela 
headquarters of Brown 
Drilling Company 
and assumed charge of 
that operation. From 
headquarters in Mara- 
caibo, Bryce will direct 
the entire Venezuelan 
operation for Brown, 
with such equipment 
at his disposal as a new 
super-powered rig 
shipped to the Latin 
nation early this year 
for drilling to the 15,- 
000-foot level. 


Charles J. Bryce 


W. Joseph Straus was elected to the board 
of directors of Britalta Petroleums, Ltd., 
Canadian independent oil company of Cal- 
gary, Alberta, Canada. 


The British-American Oil Producing Com- 
pany has appointed W. E. Boyd as district 


superintendent for the company’s Southern 
district, replacing Gordon J. Buckle. The 
company’s Southern district, with head- 
quarters in Houston, includes southeast 
Texas, Louisiana, southeast Arkansas, Mis- 
sissippi and Alabama. 


Delhi-Taylor Oil Corporation has made 
two personnel changes in the Exploration 
division. R. B. Gustafson, Jr., has been pro- 
moted from senior staff geologist to assistant 
chief geologist. He will supervise all of the 
district explorations supervisors in this 
country and will assist Chief Geologist Nor- 
man C. Miller in the technical phases of 
foreign exploration in a staff capacity. 


Dr. William Schriever, University of Okla- 
homa professor, recognized as “Dean of Ge- 
ophysics” in the state of Oklahoma, has 
been selected to honorary membership in 
the Society of Exploration Geophysicists. 
The award was presented at the national 
organization’s annual meeting in San An- 
tonio by E. V. McCollum, SEG president 
and former student of Dr. Schriever. 


Austral Oil Exploration Company Incor- 
porated has changed its name to Austral 
Oil Company Incorporated and will con- 
duct oil exploration operations in 1959 
The following executive changes have been 
announced. Robert S. Moehlman, execu- 
tive vice president, director and member 
of the Executive committee has been ap- 
pointed chairman of the Finance commit- 


tees of both companies. C. W. Leisk has 








NOW YOU HAVE 


forte POWER TONGS 


TO CHOOSE FROM 


for all size tubing 
for casing up to 10%” 


for rod stripping 


e Timken Bearings in rotary head 

@ Pressure Oi] Bath 

© Improved case seal 

® Roller chain final drive 

@ Hydraulic lift or counterweight 

® Gasoline, gas, or diesel engine 

® Trailer mounted, skid mounted, 
or truck mounted 

@ May be adapted to rig’s hydraulic 


system 


All Foster Representatives carry a com- 
plete inventory of spare parts for 
Foster tongs and all models of Foster 
Catheads. 


SOLD AND SERVICED BY 
F. M. Farrier 

Peck Sales & Service 
Tillery & Parks 
Garlick Sales & Service 
Texas Warehouse Service 


Wichita Falls, Texas 
Houston, Texas 

Odessa, Texas 

Oklahoma City, Oklahoma 
Corpus Christi, Texas 










Model No. Size Range 


Torque range in foot pounds 





54 2% to 7 inch 


300 to 9,000 





55 3% to 10% inch 


500 to 15,000 





57 3% to 10% inch 


300 to 8,000 





58 1% to 5% inch 











300 to 4,000 








CATHEAD COMPANY 


P.O. BOX 1351 
GRANT ST. 


2101 


Lafayette, Louisiana 
Great Bend, Kansas 
Farmington, New Mexico 


R. D. Cloninger..... 

L. W. Mauck 

W. O. Nelson 

Coastal Engineering Co 
Bakersfield and Long Beach, California 

Moore Sales & Service Company. Casper, Wyoming 
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WICHITA FALLS. TEXAS 
PHONE 322-8653 





_. Salem, Illinois 
Shreveport, La. 

Edmonton, Alberta, Ca 
Buenos Aires, Argentina 


Joe Perry 
T. C. McDonald 
Leidecker Too! Co. Ltd. 
Langley Y Cia Srl 
East-West Oil Tools, C. A. 

Maracaibo & Anaco, Venezuela 
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NEW... 


POWER-PACKED CHAMPS OF 
THE AIR-COOLED ENGINE FIELD 


by HERCULES 


HERCULES C2-90D 
Design by Lycoming 
35 HP; 274 pounds, dry 


No other industrial air-cooled engines pack the 
horsepower/pound of these two- and four-cylinder 
models. Modern design gives them 40-90% more HP 
per cubic inch displacement. Add to this high usable 
power, the economy of these engines . . . up to % in fuel 
savings Over competitive engines . . . and you've got an 
unbeatable combination for your equipment power or 
power-unit applications. 

The Hercules industrial air-cooled engines of Lycoming 
design have the dependability and endurance for which the 
Lycoming name is famous in aircraft engines. Crankshaft 
design is oversize and all bearings are of the replaceable type. 
With overhead valves, “top-overhaul” is fast and simple on 
these Hercules units; in fact, complete engine rebuild can be 
accomplished without removing the engine from its mountings. 

Lubrication is by force-feed system with the oil fed 
from the crankcase to the engine’s moving parts by gear-type 
pump through a pressure relief valve. 

Available as engines or complete power-units, with 
accessory equipment to match service conditions, these 
engines have been refined by Hercules and are backed by 
Hercules reputation for quality, stamina and engineering 
excellence. Prompt service is available through 
Hercules world-wide distributor organization. 

For further information, write Hercules Motors Corp., 
Dept. 100, Canton 2, Ohio. Other Hercules engines 
from 5 to 475 HP. 


HERCULES 


HERCULES MOTORS CORPORATION 
Canton, Ohio 


HERCULES CV4-180 
Design by Lycoming 
70 HP; 463 pounds, dry 
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Join the thousands using 
THE OIL STATES 


SWAB 


... that sets the 
Standard for Industry 


“= Only SIX PARTS 


required 


sanding 








conditions 


Note ade- 
quate flow 
through 
passage. 





Unrestrained tops 
. . respond to 

lightest or 

heaviest loads 






af. 
Positive 
valving 
with 
each 


cup 





Cup in 
closed posi- 
tion show- 
ing rubber 
impinged 
seal, 


* No ball and 
seat to wear 


Sold through Supply Stores Everywhere 


Oil State» 





OIL STATES RUBBER CO. 


Arlington, Texas 


OSR-1 
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been elected an executive vice president 
and a member of the board of directors 
and has been named a member of the 
Executive committees of both companies 
He will have responsibility for the direc- 
ion and administration of the Geological, 
Production, and Land and Legal depart- 
ments of both companies. Dr. James H. 
McGuirt, vice president, continues as head 
of the Geological department of both 
companies 


J. Ed Warren has 
been elected chairman 
of the executive com- 
mittee and member of 
the board of directors 
of Cities Service Co. 
Warren resigned as 


senior vice president 
of the First National 
City Bank of New 


York, with which he 
has been associated 


since 1953. 





J. Ed Warren 


William D. Blankenship, formerly geologist 
with Shell Oil Company at Denver, has 
joined Wm. Ros Cabeen & Associates as 
geologist in Cabeen’s Manila office where 
he will assist Charles Allen, manager of 
Philippine operations. Cornelius K. (Kim) 
Ham, district geologist for Wm. Ross Ca- 
been & Associates at Los Angeles, has been 
transferred to the Cabeen organization in 
their continuing exploration project for 
Cerro de Pasco Petroleum Corporation. H« 
will also aid in Cabeen’s consulting practice 
in Peru and other South American coun- 
tries. 


Paul P. Powell has been named district pro- 
duction superintendent for the Oklahoma 
ond Texas Panhandle areas by Apache Oil 
Corp. 


W. S. S. Rodgers, for- 
mer president and 
retired chairman of 
the board of directors 
of The Texas Com- 
pany, was named as 
the 1958 recipient of 
the American Petro- 
leum Institute’s “Gold 
Medal for Distin- 
guished Achieve- 
ment.” 





W. S. S. Rodgers 


Cities Service Oil Company has consoli- 
dated its South Texas production opera- 
tions under the supervision of D. S. Bodie 
at Columbus, Texas, upon the retirement 


of S. T. Duree. 


Continental Oil Company elected two 
new members to its board of directors. 
They are Serge B. Jurenev, assistant to 
the president and chief economist, and 
Howard H. Hinson, vice president and 
general manager of Continental’s Foreign 
department. 


Lloyd J. Beckman was elected secretary 
and a director of Cities Service Oil Co. 
(Del.). Beckman succeeds F. B, Plank who 
retired. 


For more data on advertised products, use Readers’ Service Cards, last page 


Ben C, Belt, a 
petroleum industry, has been named to 
the board of directors of Delhi-Taylor Oil 
Corporation. Belt replaces G. L. Rowsey, 
who has resigned. 


prominent figure in the 


Bell & Burden, Inc., have announced a 
reorganization plan, and the following 
persons have been elected to executive 
office: Joseph Burden, president; H. A. 
Buchanan, executive vice president and 
secretary; John Kerfoot, vice president 
and treasurer; and D. J. Murray, assistant 
secretary. They also constitute the board 
of directors 


Ralph P. Latimer has been named asistant 
to the manager of production and explora- 
tion for the Lion Oil Company division of 
Monsanto Chemical Company. 


John E. Roth was elected a director and 
sen‘or vice president of Tidewater Oil Com- 
pany. 


I. Hayden Hughes was appointed general 
manager of Pan American International 
Oil Company’s operations in Argentina. 
Hughes will depart shortly for Buenos 
Aires, where he will establish a headquar- 
ters office for Pan American Interna- 
tional’s Argentine operations. Hughes 


.comes to Pan American International from 


Sunray Mid-Continent Corporation, where 
he was a vice president. 


M. L. Hagan was appointed division man- 
ager of the Tulsa division of American 
Climax Petroleum Corporation. Hagan 
succeeds L. L. Brundred in this position. 


Henry N. Toler, consulting geologist of 
Jackson, Miss., was appointed by Gover- 
nor J. P. Coleman as a member of the 
Geological, Economic and Topographical 
Survey Board of the State of Mississippi 
for a five-year term. 


Tioga Petroleum Corporation, a Delaware 
corporation, was formed for the express 
purpose of purchasing producing oil and 
gas properties in the United States and in 
foreign countries. Elected as directors of 
Tioga were the following Chicago busi- 
ness and industrial lexders: John D. Ames, 
artner, Bacon, Whipple & Company; 
wrence Morrell Gross, attorney; John 
M. King, partner, King-Stevenson Oil 
Company, an exploration company, and 
president of Kings-Stevenson Corporation, 
an oil and gas producing company; Dani 
F. McCarthy, vice president, Charles 
Charlotte, Inc.; Noel M. Seeburg, attor- 
ney, vice president, N. Marshall Seeburg 
& Sons; George M. Wallerich, president, 
V. Mueller & Company, and Robert Van 
Kampen, president, Hitchcock Publishing 
Company. The following were elected to 
serve as officers of the corporation. King 
is president; Dixon, Jr., vice president, 
Land department; Stevenson, vice presi- 
dent, Production department; Seeburg, 
secretary; and Van Kampen, treasurer. 


Denis B. Kemball-Cook, executive vice 
president in charge of exploration and 
production for Shell Oil Company, was 
elected to the board of directors of his 
firm. 

1958 
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New SERVCO JUNK MILL 


chews up 9%’ rock bit plus 


four extra cones //) Z 0) AOUure f 


Exclusive Servcoloy* process makes possible 
phenomenally-fast, smooth cutting action. 


On this milling job two cones, a shank and two cones, and 
a complete bit were left in the bottom of the hole. After 
unsuccessful attempts to plug back and whipstock away 
from the fish a Servco Junk Mill was then run. 

After 20 hours of milling the original bottom was 
reached. On running back with a bit and junk sub, the bit 
immediately made hole. When the worn bit and sub were 
pulled, approximately a half-cup of flattened ball bearings 
was recovered in the junk sub indicating complete milling 
up of the junk. 

The success of Servco Junk Mills is primarily due to the 
unique Servcoloy* process. The mill is dressed with hun- 
dreds of carbide particles suspended in a tough, elastic 
matrix. As particles are worn or torn away, new cutting 
edges are automatically exposed. Hundreds of fresh cut- 
ting edges are always at work, enabling milling jobs to be 
completed in a fraction of the time formerly required. 


Patent No. 2,833,638 


NOW ALL SERVCO MILLS ARE 
DRESSED WITH SERVCOLOY 


C P Mills — For making “* initial cut-out 
in drain hole on, sidetrack a. 
liner or fish, or for special milling work. 


Taper Mills —To clean out windows; mili 
out collapsed casing. 


Shale Bits —To fill the noteew 
and diamond drilling. - 


Tubing Mills — For 
lines and junk inside t 


jb ha i Do. 


CP MILLS 


TUBING 
ROTARY SHOES MILLS 


- 


3 hed e 


Send inqu re 


SERVCO- 


4920 Holmes Road, Zone 21 ¢ Houston 


General Offices: Long Beach, California 
6 Securit "lel eee aes 


Fieid Ottices: 
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[ DEATHS 





Burton Elias Hull, 74, well known pipe 
line builder, died in Dallas after a long 
illness. Hull was the builder of the Big 
Inch and Little Inch pipe lines during 
World War II, as well as the famous 
Tapline in Saudi Arabia after the war. He 
had been honored by governments, uni- 
versities and by his own industry on in- 
numerable occasions. He was known in the 
industry as “Mr. Pipeliner.” 


Roy M. Hunter, 71, consulting petroleum 
engineer and independent oil producer, 
died October 10 at his home in Tulsa. He 
was known as a prolific writer of histori- 
cal and technical articles pertaining to 
the oil industry. 


J. Norvelle Walker, 60, of Merion, Penn., 
president of the Royal Oil and Gas Corp., 
died October 9. 


T. Blake Dirickson, 70, independent oil 
operator, died October 4 at his home in 
Tulsa. 


Ben H. van der Linden, 78, first explora- 
tion and production chief of the Shell 
companies in this country and world-wide 
head of production activities for the Royal 
Dutch-Shell Group until h’s retirement in 
1940, died October 5, while on a visit 
to Holland 


William Frank Buckley, 77, died October 
5, in New York City. Buckley founded 
Pantepec Oil Company of Mexico in 1913 
and a Venczuclan company by the same 
name in 1924 His other oil interests in- 
cluded companies searching for o!] in 
Canada, Israel, Venezuela, Ecuador, Gua- 
temala, Sicily, as well as in the U. S. 


Cash M. Young, 76, retired independent 
oil operator, died September 9 


Lloyd G. Smith, 67, a retired vice presi- 
dent and d-rector of Creole Petroleum 
Corporation, died September 9 at his 
home in Media, Penn. 


Donald B. Wines, 57, former head _ geolo- 
gist for Midstates Oil Corporation at 
Tulsa, died October 17, in Wichita, Kan. 


Howard L. Bass, primarily an independent 
operator, ded October 22, at his home in 
Rio Grande City, Texas. 


Edwyn Clay Lloyd, 64, oil editor of the 
Los Angeles Examiner, died October 15. 


Dr. William S. Crawford, 66, of Tulsa. 
retired medical director of The Carter Oil 
Company, died October 15 after a brief 
illness. 


Harry E. Lillibrudge, 62 consulting geol- 
ogist, Enid, Okla., died October 14, after 
a brief illness. 


E. F. Blaise, 70, independent Oklahoma 
oil operator and one-time vice president 
of the Inland Refining Company, died 
October 11, at his home in Tulsa 


Walter Frederick Schmuck, 50, independ- 
ent oil producer and lease broker, died 


September 10 
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Congrats and $25 to Mr. D. J. SUGGS, Republic Natural Gas Co., 
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Joe Roughneck is top kick of the industry ..and plenty tough 


in his pipe demands. 


He likes the plus factors he gets in using Lone Star electric weld 
pipe: convenient source of dependable supply, overnight delivery 
and rigid quality control through exacting multiple tests. 


Sound, strong, lasting pipe you can depend upon: API casing, 
tubing and line pipe from Lone Star. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





©1956 Lone Star Steel Company 
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what’s Happening 


among INDUSTRY 
ASSOCIATIONS 





Newly Elected AAODC Officers 


The American Association of Oilwell Drilling Contractors held their eighteenth annual 
meeting in Dallas recently and the following officers elected are, back row, left to right: 
Vice President for Cretaceous and Tertiary Basins, A, Earl White; Vice President of 
Offshore, W. W. Hawkins; Vice President for Illinois, Michigan, Indiana and Kentucky, 
Don Slape; Vice President for New Mexico and West Texas, H. Don Johnson; Vice 
President for Gulf Coast, Morris McDannald. Front row, left to right: National Vice 
President, George P. Livermore; President elect, J. Zeppa; Incumbent President, J. U. 


Teague; Executive Vice President, Brad Mills, amd Secretary-Treasurer, W. L. 


Clusky. 


Breitweiser Named as New 
OP Council President 


Stanley D. Breitweiser, vice president of 
D-X Sunray Oil Company, was elected 
president of the new Oklahoma Petroleum 
Council for a full two-year term at the 
first meeting of the OPC Board of Direc- 
tors in Tulsa. 

F. C. Fellingham, Pan American Petro- 
leum Corporation, was chosen vice presi- 
dent, and James O. Kemm, executive 
manager of the OPC, was elected secre- 
tary-treasurer. All three of the officers 
previously had been named by the OPC’s 
executive committee to the same positions 
for a four-month interim term, ending De- 
cember 31. 

Approved by the directors was a field 
program for 1959 which includes a series 
of area meetings to be held throughout 
Oklahoma early in the year, to acquaint 
local oil men with the materials and serv- 
ices available from the OPC. 

The directors approved the design of a 
membership card which will be furnished 
to all active workers in the OPC through- 
out the state. The card includes a drawing 
of the Drake well in Titusville, Penn., to 
help commemorate the oil industry’s 100th 
anniversary, to be observed next year. 


Oil Exploration Group 
Is Formed in Libya 


The Petroleum Exploration Society of 
Libya recently has been organized in 
Tripoli, Officers for the year 1958 are 
president, Donald M. West, Mobil Oil 
of Canada, Limited; first vice president, 
J. Allen Sawyer, Esso Standard (Libya 
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Mc- 


Inc.; and second vice president, Jacque 
Canaple, Compagnie des Petroles Total 


(Libye). 

Also secretary, Daniel K. Hamilton, 
American Overseas Petroleum Limited; 
treasurer, Alex Stoupnitsky, Compagnie 


Generale de Geophysique; director, Sam 
B. Frazier, Gulf Oil Company of Libya; 
director, Ronald C. MacLean, D’Arcy 
Exploration Co. (Africa) Limited. 


Texas Mid-Continent Group 
Elects Three Vice Prexys 


Texas Mid-Continent Oil & Gas Asso- 
ciation named three new vice presidents 
to head district activities for the organiza- 
tion. 

Elected at the closing session of the 
association’s thirty-ninth annual meeting 
in Dallas were Vice Presidents E. J. Dun- 
igan, Jr., Pampa, Texas, Panhandle dis- 
trict; Radcliffe Killam, Laredo, Texas, 
Lower Gulf Coast district; and John W. 
Mecom, Houston, Middle Gulf Coast dis- 
trict. All three are independent oil and 
gas producers. 

Re-elected to second term as association 
president was Charles W. Alcorn, Hous- 
ton, executive vice president, Falcon Sea- 
board Drilling Co. Also re-elected were 
Andrew M. Howsley, Albany, senior vice 
president and general counsel; Charles E. 
Simons, Dallas, executive vice president; 
and Eugene McElvaney, Dallas, treasurer. 

Added to the board of directors were 
J. E. Connally, J. E. Connally Oil Co., 
Abilene, Texas; George B. Cree, Jr., Cree 
Drilling Co., Inc., Pampa; Earl C. Hanka- 
mer, Houston; H. T. Hilliard, Ashmun & 











Hilliard, Midland, Texas; H. B. Keck, 
The Superior Oil Co., Los Angeles; Eu- 
gene M. Locke, Locke, Locke, & Purnell, 
Dallas; Marvin L. McCullough, Rivercrest 
Oil Co., Inc., Wichita Falls, Texas; Ed 
Parkes, United Gas Pipe Line Co., Shreve- 
port, La.; F. O. Penn, Tyler, Texas, and 
J. U. Teague, Columbian Drilling Co., 
Houston. 

Re-elected as district vice presidents 
were J. Clyde Tomlinson, Longview, East 
Texas district; Wayne O. Watts, Wichita 
Falls, North Texas district; Joseph I. 
O’Neill, Jr., Midland, Permian Basin dis- 
trict; Waldo Wilson, Beaumont, Upper 
Gulf Coast district; Joseph S. Morris, San 
Antonio, Southwest Texas district; P. W. 
Pitzer, Jr., Breckenridge, West Central 
Texas district; and W. A. Landreth, Fort 
Worth, North Central Texas district. 


Pacific Coast Exploration 
Societies Elect Officers 


New officers were named by the Pa- 
cific Coast sections of American Associa- 
tion of Petroleum Geologists, Society of 
Exploration Geophysicists and Society of 
Economic Paleontologists and Mineralo- 
gists at the 35th annual convention in Los 
Angeles. 

AAPG officers are: John T. (Jack) 
Isberg, Superior Oil Company, president; 
Irving T. Schwade, Richfield Oil Corpo- 
ration, vice president; Paul H. Dudley, 
Jr., Humble Oil & Refining Company, 
secretary, and Harold L. Fothergil, Union 
Oil Company, treasurer. 


SEG officers are: Robert B. Moran, Jr., 
Moran Instrument Company, president; 
John P. Gates, Western Gulf Oil Com- 
pany, southern area vice president; W. P. 
Wilson, Western Gulf Oil Company, 
southern area vice president; Nolen A. 
Webb, Richfield Oil Corporation, secre- 
tary-treasurer, and T. L. Slaven, Western 
Geophysical Company, editor. 

SEPM officers are: Charles W. Carey, 
Union Oil Company, president, and Alvin 
A. Almgren, Superior Oil Company, 
treasurer. 


ASME Picks Glenn Warren; 
Other Officers Are Named 


Glenn B. Warren, vice president and 
consulting engineer of the Turbine divi- 
sion, General Electric Company, has been 
elected president of The American Society 
of Mechanical Engineers for a one-year 
term. 

Elected to serve with Warren were five 
vice presidents. They are Charles H. Coo- 
gan, Jr., head of the Mechanical Engi- 
neering department: of the University of 
Connecticut; Gordon R. Hahn, assistant 
chief mechanical engineer for Gibbs and 
Hill, New York; John W. Little, president 
of the Goslin-Birmingham Manufacturing 
Company, Alabama; Thomas J. Dolan, 
head of the Department of Theoretical 
and Applied Mechanics at the University 
of Illinois; Harold Grasse, partner in 
Black and Veatch, Kansas City, Mo. 

In addition, Arthur M. Perrin, presi- 
dent of National Conveyors Company, and 
Richard G. Folsom, president of Rensse- 
laer Polytechnic Institute, were elected 
directors of the 50,000-member society for 
a four-year term. 
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*2000” SAVED ON A RECENT WELL 
WITH A 
Hydraulic 
PUMPING UNIT nee 
3 
' } JOHNSTON 
@ The application was to pump 65 barrels a : Hydraulic 
day from 8000 ft. | | PUMPING UNIT 
@ He bought a 12-42 (12 foot stroke — No. 42 a 
Power Unit) Johnston Hydraulic Pumping for Every Application. 
Unit—with 15,000 pound Polish-rod load. | 
® Operating at a maximum 3.9 strokes a min- 2 ft. stroke 
ute, this unit produced the desired amount 3 ft. stroke 
of oil, with the least wear on down-hole 
equipment. | | 6 ft. stroke 
@ This Johnston Hydraulic Pumping Unit, in- 9 ft. stroke 
cluding the Prime mover, weighed approxi- | 12 ft. stroke 
mately 7100 pounds—one-third the weight 
of any mechanical unit to do the same job. x 
@ And he saved more than $2000.00. | | Sold Through Selected 
| | | Supply Stores 
t 
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Hughes Tool Awarded Research Achievement Plaque 


A plaque containing the resolution of the American Association of Oilwell Contractors 
was presented to the Hughes Tool Co. in Houston recently for that co:npany’s nearly 
50 years of research devoted to the advancement of rotary drilling. J. U. Teague, (cen- 
ter) retiring president of the association, is shown presenting the plaque to M, E. Mont- 
rose, (left), vice president-sales, and Dr. Daniel J. Mart:n, vice president-engineering. 


John B. Merritt has been named presi- 
dent and chief executive officer of BJ 
Service, Inc., a Borg-Warner subsidiary. 
Merritt has been executive vice president 
and general manager of BJ Service since 
1951. Also, E. §S. Dulin, president of 
Byron Jackson since 1929, has been 
elected chairman of the board and Andrew 
W. Rose was named to succeed Dulin as 
president and chief executive officer. Rose 
has been vice president and assistant to 
the president since 1957. 


Baroid Division National Lead Company 
recently announced several appointments 
and transfers within its Drilling Mud De- 
partment. Kemp S. Lewis, assistant man- 
ager of the Lower Texas Gulf Coast Area, 
has been transferred to Corpus Christi, 
Texas. R. E. Killion, formerly sales repre- 
sentative in Houston, has been appointed 
district superintendent at McAllen, Texas 
F. J. Wright, service engineer, was ap- 
pointed store manager at Edinburg, Texas; 
W. W. Ames, service engineer, was ap- 
pointed store manager at Corpus Christi; 
Jay Crist has been employed as store 
manager at Jourdanton, Texas, and June 
Wallace employed as store manager at 
Tyler, Texas. In West Texas, John T. 
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Blaney, Jr., formerly district superintend- 
ent at Abilene has been appointed assistant 
area manager and will remain at Abilene. 
He is replaced as district superintendent 
by Ed L. Easley, formerly district super- 
intendent at Wichita Falls, Texas. J. D. 
Newsom, district sales representative, re- 
places Easley as district superintendent at 
Wichita Falls. 

In the Rocky Mountain area, Store 
Manager E. A. Fine, Jr., has been ap- 
pointed district superintendent with head- 
quarters in Williston, N. D., and F. M. 
Estep appointed district sales representa- 
tive with headquarters at Billings, Mont. 
In the Louisiana Gulf Coast area, several 
personnel changes have been effected. H. 
J. Thompson, service engineer, was ap- 
pointed store manager at Shreveport, La., 
and will be responsible for stores at 
Zwolle, Minden and Cotton Valley, La. 
G. G. Moles, service engineer, was ap- 
pointed store manager at Homer, La., and 
will also manage Baroid Stores at Ruston, 
Arcadia and Bernice, La. 


T. G. Gilbert has been named manager 
of the Canadian operation of Electro- 
Technical Labs with headquarters in Cal- 
gary, Alberta, Canada. 








Claude L. 


Griffin has been appointed 
sales manager, United 
States and Canada, 
by John C. Helies, 
executive vice presi- 
dent and general sales 
manager, Security En- 
gineering. Griffin has 
been active in the oil 
industry since 1933 
Most recently he was 
vice president of 
American Iron and 
Machine Works Com- 
pany, in charge of 
Claude L. Griffin that firm’s interna- 
tional sales. 





H. R. Langford will head the new Bucy- 
rus-Erie Co. district drill sales office in 
south San Francisco 


Ray Webb has assumed a new position as 
vice president and general manager of the 
Inferno Manufacturinz Cozporation. Webb, 
formerly advertising manager with the 
manufacturing firm for five years, will 
continue in that capacity and also assume 
additional engineering duties. 


John W. Tynan, has been promoted to 
production manager for Continental Oil 


. Company’s Rocky Mountain region, with 


headquarters in Denver. Regional engi- 
neer for Conoco in Denver for the past 
three years, he succeeded J. C. (Jimmy) 
Johnston, who retired recenily. 


Howard M. Thompson has been ap- 
pointed by the War- 
ren Automatic Tool 
Company as manager 
of its Ficld Applica- 
tion department. In 
this position, Thomp- 
son will coordinate 
the devclopment of 
new and improved in- 
struments from the 
Research department 
to their practical ap- 
plication in the oil 
field. All field testing 
on the drilling rigs will be under his 


H. M. Thompson 


supevision. 


Bethlehem Supply Company announces 
several changes: J. M, Finger, store man- 
ager at Beaumont, Texas, has been trans- 
ferred to the Beaumont shipyard of the 
Bethlehem Steel Shipbuilding division at 
Beaumont in a sales capacity. Replacing 
Finger as store manager is H. R. Dooley, 
formerly chief clerk at that point. H. G. 
Nelson, formerly store manager at Alice, 
Texas, has been promoted to special rep- 
resentative and transferred to the Texas 
Gulf district ‘office in Beaumont, L. R. 
Muhlinghause, formerly special represen- 
tative at Corpus Christi, Texas, has been 
transferred to Alice as store manager, 
replacing Nelson. R. M. Cox, formerly 
machinery sales representative at Shreve- 
port for the Ark-La-Tex district has been 
promoted to special representative at that 
point and will specialize in tubular goods 
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Larger 
counterweights 
for above average 
requirements. 
Increased thickness 
at end of crank for 
extra counterbalance. 







IT’S WHERE YOU PUT 
THE WEIGHT THAT 
GETS RESULTS. 






Smaller counterweights 
are interchangeable on 
the same cranks for 
reduced counterbalance 
requirements. 
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You Can Relax 
When Your Lease 
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Extra space for 
thicker weights allows 
greater weight concen- 
tration at outer end of 
crank. Thick or thin 
auxiliary weights for 
greater counterbalance 
flexibility. 
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sales. R. A. Blair, formerly special repre- 
sentative for the Kilgore, Texas, store, 
has been promoted to special representa- 
tive for the Ark-La-Tex district and will 
continue to headquarter at Kilgore. B. D. 
Robbins, formerly machinery sales repre- 
sentative for the West Texas-New Mexico 
district at Midland, Texas, has been trans- 
ferred to the Rocky Mountain district 
office in Casper Wyo., in the same Ca- 
pacity. G. H. Underwood, formerly store 
manager at Wichita Falls, Texas, has been 
promoted to local representative and as- 
signed to the North Central district office 
at the same point. L. H. Ligon, formerly 
assistant store manager at Wichita Falls, 
has been promoted to store manager, re- 


placing Underwood. B. D. Johnson, for- 
merly floorman at Magnolia, Ark., has 
been promoted to field representative and 
transferred to Mineola. G. H. Ford, for- 
merly field representative at Sweetwater, 
Texas, has been transferred to the Abilene, 
Texas, store in the same capacity. R. J. 
Hebert, formerly assistant store manager 
at Morgan City, La., has been moved to 
the Houma store in the same capacity. 
J. E. Guy, formerly floorman at Snyder, 
Texas, has been promoted to field repre- 
sentative at that point. J. D. Lowry was 
recently hired as a trainee and transferred 
to the Houma store. D. W. Pipal, trainee 
at Snyder was transferred to the Tulsa 
office. M. W. Burnett, formerly trainee, 
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LUDLOW-SAYLOR shears — does not burn — wire ends to 
insure accurate dimensions and to prevent distortion 


Burning off uneven wire ends, after screens 


are woven, is common industry practice... 
but not for Ludlow-Saylor! After being 
trued up on a leveling machine, they are 
sharply sheared to insure absolute accu- 
racy and to prevent any distortion of the 
precision-woven openings. 


This extra 2-man o 
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stabilit 
Order 

more, but get much more! 


ration is typical of the 
-S Screens wear longer 
better under toughest condi- 
retain their rigid dimensional 

far longer than ordinary screens. 
-S Screens next time...you pay no 


Immediate Shipment of most weaves and sizes 
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Write for Condensed Screen Reference Catalog 


ludiow Saylor 


WIRE CLOTH CO. is 
642 S. Newstead Ave. St. Louis 10, Mo. 3] 


SALES OFFICES: Birmingham, 1727-6th Ave. N.; Chicago, 6261 
West Grand Ave.; Pittsburgh, Union Trust Bidg.; Houston, 5638 
Harvey Wilson Dr.; Denver, 1530 Carr St. WEST COAST SUBSIDI- 
ARY: Los Angeles, Star Wire Screen and Iron Works, Inc., 2515 
San Fernando Road. 








For more data on advertised products, use Readers’ Service Cards, last page. 





has been promoted to machinery sales 
representative and assigned to production 
equipment sales in the Tulsa office. C, E, 
Green has been employed as a machinery 
sales representative for the production 
equipment sales in Tulsa. 





C. R. Whittaker 


J. V. Pennington 


J. V. Pennington was elected president 
of Globe Oil Tools Company, succeeding 
Mrs. C. E. Whittaker. Mrs. Whittaker will 
continue as chairman of the board. Other 
officers are C. R. Whittaker, vice presi- 
dent; L. I. Wardle, vice president-sales; 
A. E. Drennen, secretary and F, C, 
Weigel, treasurer. Pennington formerly 
was a management and engineering con- 
sultant and, previously a vice president of 
Reed Roller Bit Company. 


W. P. Ogilvie who was supervisor of 
seismic operations for Accurate Explora- 
tion Limited in Edmonton has transferred 
to Geoprosco Limited, London. As seismic 
technical manager, Ogilvie will be respon- 
sible for all foreign operations of Geo- 
prosco Limited and its subsidiaries. The 
former manager of Accurate Exploration, 
W. N. Rabey has also transferred to 
Geoprosco Limited, London, as executive 
assistant. 


Jack C. Norton has joined the Tyson 
Smith Company, one of the Smith In- 
dustries, as sales manager for the Oil and 
Gas division. He will make his head- 
quarters in Houston. Norton for the past 
year has been manager of export sales 
for the Oil Center Tool Company. 


J. R. McReynolds has been transferred 
to the general headquarters of The 
Youngstown Sheet and Tube Company as 
assistant district traffic manager. Mce- 
Reynolds had been manager of the Traf- 
fic and Purchasing departments, Conti- 
nental-Emsco Company, a division of 
Youngstown, since 1956. 


Carl J. Hochenauer, who for 44 years 
has been associated with the oil well sup- 
ply industry and who founded the Tex- 
oma Supply Company, Tulsa, in 1937, 
has retired from all activities with ‘this 


concern and now makes his home in 
Brownsville, Texas. 
Penberthy Manufacturing Company of 


Detroit, a division of Buffalo-Eclipse Cor- 
ration announced the appointment of 
oward E. Strohmaier as general man- 

ager. Concurrently Arnold N. Lindeman 

has been appointed general sales manager. 


Braden Steel Company Bought 
By Flint Steel Corp. Associates 

Braden Steel Co. of Tulsa has been 
sold to a group associated with Flint Steel 
Corporation, also of Tulsa. Braden will op- 
erate as a separate corporation and retain 
its own identity. 
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Jay ©. Failing has been named chief sales 
representative for a new line of rotary 
earth-drilling equipment designed under 
his direction and scheduled for produc- 
tion by Mobile Drilling, Inc. 


(Norb) D. F. (Dave) 
Chehak Van de Roovaart 
N. V. (Norb) Chehak has been named 


sales manager in charge of all domestic 
and Canadian sales for Link-Belt Speeder 
Corporation. D. F. (Dave) Van de Roo- 
vaart assumes the duties of assistant sales 
manager for U. S. and Canadian terri- 
tories for the firm. 


W. A. (Bill) Davidson, an industrial sales 
executive, has been appointed assistant 
sales manager at Herb J. Hawthorne, Inc. 


Lewis C. Black has been appointed man- 
ager of domestic sales by Bucyrus-Erie Co. 
He had been manager of sales for large 
excavators since January, 1958 


Lee Hassinger, district manager for The 
Dayton Rubber Company’s Industrial V- 
Belt division, was named top winner in 
the President’s Sales Achievement Cam- 
paign, conducted by the company over a 
three-months’ period. Hassinger received 
a plaque from C, M. Christie, Dayton 
Rubber president. He also received an 
all expense family vacation tour. 


W. R. Barry, petroleum industry equip- 
ment design engineer, has joined Philip 
L. McLaughlin and Associates, Dallas. 
Barry will head a newly-established prod- 
uct design group, which will complement 
a Sales Research and Market Planning 
division, to be guided by McLaughlin. 
The firm also announced a change in its 
name—to McLaughlin and Barry, Con- 
sultants. The company will specialize in 
engineering and marketing consultation 
services for new products and the redesign 
and modernization of existing products 
marketed to the petroleum and related 
industries. 


J. H. Coman was appointed vice presi- 
dent of W. C. Norris, 
Manufacturer, a divi- 
sion of Dover Corpo- 
ration. In his new po- 
sition, Coman as vice 
president in charge of 
materials will direct 
the operations of the 
Material Control, 
Warehouse and Ship- 
ping departments. He 
will also be respon- 
sible for the recently 
organized Machine 
Tabulating department. 





J. H. Coman 
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K. L. Byerly, Jr. was promoted from gen- 
eral sales manager to vice president and 
general manager of Magcobar de Vene- 
zuela, C. A. Byerly succeeds Ten Eyck 
Hull, who has left the company, and will 
guide Magcobar de Venezuela’s expand- 
ing operations from its Caracas head- 
quarters. 


Cardwell Manufacturing Company has 
named Richard G. Jones as sales rep- 
resentative for the South Texas area. 


Charles F. Sarratt has become vice presi- 
dent and member of the board of di- 
rectors of Chris Well Servicing Co., with 
headquarters at Lindsay, Okla. 








Peter H. Lauer has been elected treas- 
urer of Flexonics Corporation. Lauer suc- 
ceeds R. R. Muller who relinquished the 
responsibilities of treasurer to become gen- 
eral manager of the company’s Aeronauti- 
cal division. 


Dr. Arnold O. Beckman, president of 
Beckman Instruments, Inc., has announced 
the appointment of Max D. Liston as di- 
rector of engineering, Thomas V. Parke, 
director of product standards, and Earl C. 
Janson, director of manufacturing, to 
serve on an enlarged corporate staff. 


Allan Gardner has been append field 
odie Com- 


engineer for the Ralph N 
pany. 
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The Hands-England Drilimaster 
300 P.A. Rotary Drill is now 
available mounted on a Fordson 
poy Tractor and is illustrated 
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15%” o/d. Drill Pipe 27e” dia. hole 
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Larger holes or holes drilled 
with mud circulation can of 
course be drilled, the equip- 
ment for these operations must 
be mounted on a separate trailer 
or tractor. 


The H-E Tractor Drilimaster 
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ator, the Geologist, the Min- 
eralogist, ond the Geophysicist. 


Write for illustrated folders giving full details and specifications of this equipment. 


HANDS 


ENGLAND OILFIELD EQUIPMENT LTD 


MANUFACTURERS OF 


LETCHWORTH HERTS ENGLAND 


2€r 


xclusive 


GEOPHYSI! 


on we SUPPLIES 


TEL: € ABLE 
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SEAMLESS 


casing and tubing 











THE COLORADO FUEL AND IRON CORPORATION « DENVER, COLORADO 
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FRICTION-LOCK | 
CLAMPS 


give you these distinct advantages in | 
mounting scratchers and centralizers: | 








eth. 


cost less than welding when ordered with 


: | 
LOWER COST... Friction-Lock Clamps | 


B and W Scratchers and Centralizers. 


WITHSTANDS GREATER THRUST... 


exhaustive laboratory tests prove Friction- 
Lock Clamps withstand resistance to verti- 


field welding. 
ELIMINATES WELDING DAMAGE .. . 


average field welding may damage casing 
from undercutting, hard spots and electro- 


Friction-Lock Clamps 


| 

cal movement far in excess of average | 
} 

' 

lytic corrosion | 
| 


cannot damage casing. 


ONLY -FULL GRIPPING DEVICE... | 
only the Friction-Lock Clamp grips uni- 
formly around the complete periphery of 
the casing . . . other holding devices grip 


over relatively small areas. 


EASIER INSTALLATION .. . B and W 


Friction-Lock Clamps may be installed in 





seconds with a simple hex wrench. 


ANOTHER FIRST BY THE FIRST NAME 
IN PRIMARY CEMENTING TOOLS 


OTHER B and W PRODUCTS: 


Multi-Flex Scratchers * Nu-Coil Scratchers 
* Rotating Scratchers, Multi-Flex and Nu- 
Coil Types * Automatic Stop Collars ° 
Stabilizers © Rotator Collars °* Liner 
Centralizers * Latch-On and Solid Type 


Centralizers °* Thread-Lock Cages * 


Thread-Lock Cement. 


é 2-4 qn WAT t... 


Well Completion Specialists 


GULF COAST WEST COAST 
Box 5266 19706 South Normandie Ave 
Houston 12, Texas Torrance, California 
PHONE WAlInut 3-6603 PHONE FAculty 1-2463 
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William C. Meeks, Jr., sales representative 
for WECO has been transferred from 
Hobbs, N. M., to Denver. Meeks will 
serve the oil industry in the Rocky Moun- 
tain area and northern New Mexico. 
° 
C. L. (Slim) Nelson has been appointed 
a Four Corners warehousing and service 
representative for B and W Incorporated 
primary cementing tools. 
° 
C. J. Zabcik has been named research and 
development engineer for Baash-Ross Di- 
vision of Joy Manufacturing Company. 
° ; 
J. E. Shoemake was appointed manager, 
refinery and pipe line equipment sales of 
U. S. Steel’s Oil Well Supply Division. 
He will be located in Houston. 


Wheatley Mfg. Announces 
Firms New Representative 
Frank Wheatley Pump and Valve Manu- 
facturers have ap- 
pointed James H. 
Withers and Company 
as the firm’s manu- 
facturers’ representa- 
tive on the West 
Coast. 
Withers will handle 
the entire line which 
centers around 
plunger and rotary 
pumps and plug and 
James H. Withers check valves. The ae 
representative offices 


are in Long Beach, Calif. 





Clark Bros. Co. Signs Agreement 
With Armstrong Siddeley Motors 

A new manufacturing agreement be- 
tween Armstrong Siddeley Motors Ltd. 
and Clark Bros. Co. Division of Dresser 
A.G. has been signed. Terms of agreement 
provide for licensed manufacture in the 
United Kingdom of gas turbines designed 
and made by Clark in the U. S. 

Initial activity of the new team will 
include the production of an undisclosed 
number of giant turdine units for major 
oil and gas producers throughout the 
world. It will be followed by other long- 
range production of gas turbines for the 
oil, gas, chemical and process industries 
in the major world markets. 


Continuing Revitalization Plan 
Gaing on at Worthington Corp. 


The Worthington Corporation has been 
undergoing a complete company stream- 
lining—from top to bottom. 

The latest reflection of these moves 
stemming from the _revitalization program 
that began almost 10 years ago, is the 
adoption of a new trademark on Sept. 
24, 1958. The 73-year-old winged trade- 
mark will be replaced with a modern 


South American Office 
Opened by Graver Tank 

The International division of Graver 
Tank & Mfg. Co., Inc., has established 
an office in Caracas, Venezuela, with 
William I. Woodson as general manager. 

Graver’s International division was es- 
tablished last January and maintains op- 
erations around the globe outside the 
United States. 

Woodson formerly served as manager 
of the Venezuelan division of Texas Pe- 








USED AND RECOMMENDED 


. especially under conditions 
where TORQUE, DRAG, OR THE 
| HAZARD OF STICKING DRILL-STEM 
AND CASING are encountered. 


FIVE YEARS OF FIELD EXPERIENCE 


| have proved the effectiveness and 
versatility of 


SOUTHWESTERN 
WPMELAKE GRAPHITE 


Available through 
your mud dealer. 


| 





HWESTERN } 
GRAPHITE 
CO. | 


BURNET, TEXAS 

















MODULAR 
PANELS 


MOTOR 
AND 


SAFETY 


CENTRALIZE 
ENGINE, OR 


COMPRESSOR 


AND CONTROL! 





Only Murphy Safety Switch offers 
complete compressor instrumentation 





























A Fillmore, California Installation 


ENGINE CONTROL PANEL 


Murphy Engine Safety Switches provide visible indication 
as well as positive shutdown in the event of trouble. A 
typical panel is equipped with (A) water temperature (SR-21), 
(B) oil pressure (0-75), (C) overspeed and overload (V-230), 
safety switches. In addition, individual Murphy ‘“‘Tattletale” 
Switches (D) are installed to give indication of the cause 
of shutdown. 


COMPRESSOR CONTROL PANEL 


Complete compressor protection is afforded each function 
of your valuable equipment by this modular panel consisting 
of the following standard Murphy safety switches: 

(J) OPL-F Hi-Lo Pressure Switches complete with (K) pulsation 
dampeners for suction, interstage and discharge pressures; 
(L) one compressor water jacket temperature (SR-21), (M) 
one compressor oil pressure (0-75), (N) one compressor oil 
level (L-100-W), and individual ‘‘Tattletale” Switches to show 
cause of shutdown. Saves valuable time in trouble-shooting. 


COMPRESSOR TEMPERATURE CONTROL PANEL 


These Murphy SPL Hi-Lo Temperature Safety Switches (W) 
will provide your compressor with precise temperature indi- 
cation and protection throughout the system. Compressor 
operating conditions are most readily indicated by line tem- 
peratures and Murphy SPL units protect against excessive 
temperatures. Stainless steel seperable sockets permit easy 
installation. 

Murphy “Tattletale” Switches pinpoint trouble automatically. 
SPL switches are available in these standard ranges: 
100°-350°F, 260°-450°F, 30°-300°F. Other ranges on request. 














providing indicating gauges with pos- 
itive shutdown protection in standard 
or semi-standard panels with prices 
that S-T-R-E-T-C-H your equipment 
dollar. 

Engine or electric-motor powered, 
your compressor can be Murphy- 
equipped through local dealer stocks 
of standard components or contact 
our Engineering Department for com- 
plete details 


IN THE FAR WEST 
11812 DAVENPORT ROAD 
LOS ALAMITOS, CALIF. 
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RANCH ACRES STATION TULSA, OKLAHOMA 











ernment. 


Hercules Motors to Market 
German-Built Products in U. S. 

Hercules Motors Corporation has ac- 
quired American distribution rights to the 
German-built “‘Jlo” line of air-cooled die- 
sel and gasoline industrial engines within 
the continental limits of the Unted States, 

In an agreement signed with Rockwell, 
G.m.b.H.—West German owned subsid- 
iary of Rockwell Manufacturing Com- 
pany—Hercules will market Jlo engines 
in the U. S. as the Jlo series. 

The new engines were shown first in 
the United States at the Society of Auto- 
motive Engineers’ National Farm Con- 
struction & Industrial Machinery meeting 
in Milwaukee, Wis., recently. 


Cranes Lower Vessel 

Two huge cranes work together to lower 
a 72,000 pound pressure vessel into posi- 
tion in the new high-pressure laboratory 
of Schlumberger Well Surveying Corpora- 
tion. The vessel has a working pressure of 
30,000 psi at 450° F., equivalent to hy- 
drostatic pressures to be encountered in 
wells drilled well below 30,000 feet with 
normal drilling muds. 


Union Tank Division Moves 
Into Farmington, N. M., Office 

The Union Tank division of Butler 
Manufacturing Company has completed 
and occupied a branch office and ware- 
house in Farmington, N. M. 

Frederick C. McDaniel will serve as 
manager of the new branch office. 


Cherokee Laboratories Acquires 
McNamar Boiler & Tank Co. 

Cherokee Laboratories, Inc., of Tulsa 
has acquired McNamar Boiler & Tank Co., 
which will merge with two other steel 
products companies. 

The new firm will be temporarily named 
Southwest Steel Co., and all manufactur- 
ing will be at the McNamar plant loca- 
tion. Eventually the company will be 
named Cherokee Steel, Inc. 

The other steel firms which have merged 
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troleum Company and also in Turkey as 
petroleum advisor to the Turkish goy- 
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NEW AXELSON VOLUMAX 


INCREASES PRODUCTION FLOW 


















































COMBINATION 


A Cc 


Shaded circles indicate volume areas. Plunger area (A) plus 
annular area (B) result in increased production area (C). 








fon 


Write today for the new 
y. AXELSON 


Volumax brochure 
® 





Axelison’'s new Volumax pumps 
will outperform any similar pump 
currently available for 2” tubing. 


Special %” liner column uses %” plunger to effec- 
tively seal and create an upper telescoping annulus. 
Resulting production is 22% more than that 
obtained with a tubing pump. 


Lower portion plunger area (A), plus upper portion 
annulus area (B), combine to provide increased 
volume (C). 


ALL VOLUMAX PUMPS PROVIDE THESE ADVANTAGES: 


1. Volumax pumps may be operated at a depth 
limited only by sucker rod stress, ; 


2. Tandem pump construction provides extreme. 
rigidity of all parts during compression portion 
of stroke (downstroke). 


3. Maximum fluid passage — minimum drag. 


4. Optimum plunger fits established through prac- 
tical field experience. 


9. Exceptionally good hold-down ability. 
6. An insert pump, tubing need not be pulled. 


There is no economical substitute for quality. 


AXELSON MANUFACTURING COMPANY 


Division of U.S. Industries, Inc, 
6160 So. Boyle Avenue, Los Angeles 58, Calif. 





Since 1898 
products designed 
to give oil a lift 


© 1958 ~ Axelson Manufacturing Company, Div. of U.S. Industries, Inc. 





AXELSON PRODUCTS ARE DISTRIBUTED EVERYWHERE 
CALIFORNIA: Axelson Sales and Service Stores in all principal California fields 
Hickey Pipe and Supply Co., (sucker rods), Los Angeles; Coalinga 


MID-CONTINENT AND EASTERN: Jones and Laughlin Steel Corp., Supply Division, Tulsa. 


ROCKY MOUNTAIN: Jones and Laughlin Steel Corp., Supply Division, Tulsa 
Great Northern Tool and Supply Co., Billings 


CANADA: Jones and Laughlin Steel Sales Co., Ltd., Supply Division, Calgary 
Dominion Oil Fields Supply Co., Ltd., Calgary 


FOREIGN: Represented in all major oil-producing areas. 
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are Southwest Steel Co. and Santa Fe 
Steel Co., both of Tulsa. 

David A. Garrick, president of Chero- 
kee, will be president of the new combine 
and James Jackson, president of Mc- 
Namar, vice president. The company will 
be a subsidiary of Cherokee Laboratories 


which owns several other companies 


Ball & Black Supp'y of California 
ls New Gray Tool Representative 
Gray Tool Company, Houston 
facturer of wellhead control systems, Gray- 
connections swivels, 
announces the Ball & 
Black Supply Company as California rep- 


nanhu- 


loc pipe and rotary 


appointment of 


for Gray’s oil field equipment. 


resentative 


NEW 


El Paso Branch Office Opened 
By G. M. Wallace and Company 


G. M. Wallace and Company of Den- 
ver, representing Cochrane Corporation 
for water-treating and steam _ specialty 
equipment, announced the opening of a 
branch office at El Paso, Texas. 

It is under the direction of B. M. Huff- 


man, a professional engineer 


Large Parkersburg Pumping Unit 
Slated for Shipment to S. A. 


Manufacture and assembly of one of the 
world’s largest pumping units has been 
completed at the Coffeyville, Kan., plant 
of The Parkersburg Rig and Reel Com- 
pany and is now being tested. Upon com- 
pletion of tests, the unit will be shipped 





JENSEN ROTARY COUNTERBALANCE 


Jensen’s rack-and-pinion system makes weight adjustments a safe 


and simple operation for just one man—standing on the ground. 
Gives both lead and lag counter 


balance, requires no special equip- 


ment. 


And that’s just one of the many 
forward-locking features you'll find 
on the all-new JENSEN ROTARY 
BALANCED JACK. For the full 


story, call, wire or write us—today! 





STOCKED BY YOUR LOCAL SUPPLY STORE 


Made by JENSEN BROS. MFG. CO., INC., 


P,. O. Box 477-D, Coffeyville, Kansas 


Export Office: 250 Park Avenue, New York 17, N. Y 
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to South America, 

With a lifting capacity of 62,000 pounds 
and a maximum stroke Iength of 126 
inches, the unit base is 31 feet 4% inches 
long and 9 feet wide. The height of the 
unit in midstroke is approximately 26 feet 


International Management Group 
Affiliated With 19 Organizations 


Widely expanded growth of 19 affiliated 
companies operating throughout the world 
recently resulted in formation of a new 
international management organization 
known as Kendavis Industries, Inc., Inter- 
national. 

Officers and an advisory committee 
were announced at Fort Worth headquar- 
ters by Ken W. Davis, president of the 
new corporation. 

Companies affiliated with the new or- 
ganization include: Comnania Pionera de 
Venezuela, C.A.; CP-Harrisburg, Inc. 
Cummins Sales & Service, Inc.; Cummins 
Sales & Service de Venezuela, C.A.; Dor- 
ris Ballew, Inc.; Great Western Drilling 
Company; six domestic and foreign or- 
ganizations of the Loffland Brothers 
group, including Loffland Brothers Com- 
pany; Loffland Brothers Company of Can- 
ada; Loffland Brothers Company of Vene- 
zuela; Loffland Brothers de Venezuela. 
C.A.; Loffland Brothers de Caracas, €.A.: 
and Loffland Brothers Company of Peru; 
Mid-Continent Cummins Export Corpora- 
tion; Mid-Continent Supply Co.; Mid- 
Continent Supply Co. of Venezuela, C.A.; 
Pioneer Well Services, Ltd.; Stratoflex, 
Inc.; Stratoflex of Canada, Inc.; and Unit 
Rig & Equipment Company. 

Officers announced by President Davis 
included vice president and comptroller. 
Ken Davis, Jr., chairman of the board of 
Loffland Brothers Company and of Unit 
Rig & Equipment Company; general vice 
president, Thomas N. Shults, president of 
Midcumport and a Mid-Continent vice 
president; vice president-communications, 
Victor LeMay, Mid-Continent public rela- 
tions and advertising director; vice presi- 
dent—manufacturing, John W. Tullis. 
Stratoflex vice president and general man- 
ager 


Infilco Names VanderMolen 
Assistant Sales Engineer 

Infilco Inc. with headquarters in Tuc- 
son, Ariz., has announced several appoint- 
ments. C. T. VanderMolen has been 
appointed assistant sales manager with 
supefvision of Sales Engineering depart- 
ment. 

H. W. Frazer has been promoted to th 
new position of industrial project man- 
ager. L. H. Piper will head a new Project 
Engineering department, 


F. H. Maloney Co. Enlarges 
Plant Area in Houston 

F. H. Maloney Company has announced 
an expansion program in Houston, includ- 
ing construction of two new buildings and 
the purchase of additional plant produc- 
tion equipment. 

One of the structures, to comprise 10, 
000 square feet, will be devoted to rubber 
finishing, warehousing and shipping. The 
second building will house a production 
assembly line for pipe line equipment. 
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BETTER BECAUSE: 


¢ 16,000 pound weight insures free 
non-wobbling falls, under multiple 
sheave string-up with large diam- 
eter drilling lines. 
Heavy divider plates between each 
sheave, more evenly distribute 
heaviest loadings and eliminates 








center pin deflection. 
Johns-Mansville “Klipper” grease 
seals positively retain lubricant, ex- 
clude all foreign matter from bear- 
ing Cavity. 

50” O. D. Alloy steel flame hard- 
ened sheaves grooved to proper line 
SIZE—Double row  pre-adjusted 
Timken bearings, mounted on 
L0Y2" diameter alloy steel shaft. MeKISSICK PRODUCTS CORPORATION 
E-Z opening guards for quick Box 2496 Tulsa, Oklahoma 
stringing up. No bolts to pull out 

and lose. 


50”—500 TON 


kK catak Fe 
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Lufkin Foundry And Machine Co. 
Now Using New Shop Facilities 


A new welding and structural shop for 
the Lufkin Foundry and Machine Co. is 
now in use. 

The building is being used to assemble 
oil field pumping units manufactured by 
the company. It was begun about a year 
ago and cost more than $200,000 as part 
of a continuing program of plant improve- 
ment and expansion. 


Fire Effects Extensive Damages 
To Hycalog Shreveport Facilities 

[he diamond bit manufacturing plant 
and well logging maintenance shop of 
Hycalog Inc., Shreveport, La., was de- 
stroyed by explosion and fire recently. 


J. R. (Frenchie) Mayeaux, Hycalog presi- 
dent, estimated the loss between $250,000 
and $300,000 in buildings and inventories 
of materials, equipment and parts. 

Mayeaux said, however, that Hycalog 
will continue its operations providing well 
logging and diamond drilling tool services 
in 23 states. He stated that only one of 
the company’s 43 logging units was in the 
repair shop at the time of the fire. He 
estimated that the company has diamond 
tool inventories throughout its area of 
operations sufficient to continue filling 
orders without delay. 

One of the greatest losses to the com- 
pany was its research laboratory, but over 
$100,000 worth of industrial diamonds 
stored in a fire proof vault were un- 
damaged. 

Plans have been started for rebuilding 












Model A-11 King Winch on A-120 (4x4) all-wheel-drive 
International truck.* 


— ae a vy we e@kwhlUmreLU YT 





ry CO-8116 King Winch on 1958 Chevrolet Model 31 
x4). 


Model 151) King Winch on Willys Jeep. 









1G AL 
Kot? 5 


FULL AND HALF CABS yl: 





Koenig Jeep cabs 
and King 
Winches for 
Willys vehicles 
are available 
through Willys 
Motors, Inc., and 
Willys-Overland Export 
Corp. distributors or 
dealers. Write for free 
descriptive literature. 
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Roll-down windows, full opening .. . 
panel-board head lining and masonite door 
lining ... 
welded construction . 


IRON WORKS, Inc. 


P. O. 


. . . for Willys, International, Chevrolet, 
GMC, Ford, Land Rover and other vehicles 


COMPLETE, READY-TO-INSTALL KING FRONT- 

MOUNT WINCH ASSEMBLIES FEATURE: 

@ winch side arms to reinforce truck 
frame 


e@ bronze-bushed, 
rollers 


4-way cable guide 


e@ cable drum guard 

@ heavy-duty pipe bumper 

@ needle-bearing, universal-joint spline- 
shaft drive assembly 


@ Timken bearings on worm 


King Winches keep you moving through 
the most difficult terrain . . . you get 
action where there’s no traction with 
dependable pulling power. King power 
winches have pulling capacities of 8,000 
to 19,000 Ibs. 


* King Winches for International 
trucks are available through Inter- 
national-Harvester dealers. 









Full Cab and Model 151) King 
Winch Illustrated. 






KOENIG ALL-STEEL CABS HAVE THESE SUPERIOR 


FEATURES: 
e PROTECTION e SAFETY 
e COMFORT e CONVENIENCE 


full 


safety glass throughout . . . all-steel 


. . door locks. 


BOX 7726 + HOUSTON 7, TEXAS 


For more data on advertised products, use Readers’ Service Cards, last page. 





the plant, Mayeaux stated, and until that 
time, machine work for the diamond tool 
manufacturing division will be contracted 
to other Shreveport machine shops, 


Youngstown Sheet and Tube Co. 
Expands General Sales and Order 


The Youngstown Sheet and Tube Com- 
pany announced the enlargement of its 
General Sales and Order departments in 
the recently occupied new general office 
building in Youngstown, Ohio. Along with 
the added force, a modernized and en- 
larged wire communication center has 
been established in the home office. 

More teletype equipment has been in- 
stalled in the Youngstown and Indiana 
Harbor Mill production planning centers 
at East Chicago, Indiana. 

Sales and Order department changes 
involve the transfer of the following per- 
sonnel from Chicago to Youngstown: J. P. 
DeHetre, assistant general manager, sales; 
P. H. Booth, manager, alloy sales; R. V. © 
Nilsson, manager, tin plate sales; R. W. 
Mowry, assistant manager, flat rolled sales: 
W. H. Stokes, tin plate sales; and W. H. 
Schaper, chief clerk, Order department. 

The following general sales staff organi- © 
zation will be located in Chicago: P, G. © 
Boyd, western manager of sales; D. C. 
Umbel, assistant manager, flat rolled sales; 7 
C. T. Selander, assistant manager, pipe 
and conduit sales; E. G. Brick, alloy and 
carbon bar sales; and F. C. Sterling, 
“Yoloy” sales. 


Pulsometer Engineering Is Making 
Ideco Mud Pumps in England 


Pulsometer Engineering Company Lim- 
ited, an English pumping and allied 
equipment manufacturer, is now building 
Ideco mud pumps under a license agree- 
ment concluded with Dresser Limited, C.A., 
a subsidiary of Dresser Industries, Inc. 

Geo. W. Walton, president of Ideco, 
Inc., of Dallas, said that this new license 
agreement for pumps would complement 
the manufacturing facilities of another 
English licensee, Woodfield Rochester 
Limited, which has been building com- 
plete Ideco rigs since 1952, and would 
make pumps and replacement parts 
readily available to customers in the ster- 
ling areas. 


Creole Eng. Gets New Name, 
Renamed C-B Southern, Inc. 


Following closely Cooper-Bessemer’s re- 
cent acquisition of Creole Engineering as 
a wholly owned manufacturing and en- 
gineering subsidiary in Houston, is the 
change in name to C-B Southern, Inc. 

C-B Southern’s initial engineering and 
manufacturing will concentrate on com- 
pletely packaged, pre-piped gas engine 
compressor units of the type widely 
marketed by’ Cooper-Bessemer for gas 
gathering and similar requirements, but 
formerly packaged by other companies. 


Modern Offices Now Occupied 
By Petroleum Technologist, Inc. 


Petroleum Technologists, Inc., observed 
Oil Progress Week this year in a manner 
indicative of the progress of the oil in- 
dustry in Texas—by moving into its new 
10,600-square-foot modern laboratory and 
executive building in Dallas’ Brook Hol- 
low Industrial district. 

The move was made October 15, dur 
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On the loading docks of your 
supply store gather the customer, 
supply house man, Baash-Ross sales engineer 
and the superior equipment that have aided the 
oil man in developing today’s efficient drilling 
and production methods. An integral part of the 
American oil field system, your supply store 


strives to have conveniently at hand every item 
needed by any oil field worker for his job. 
Working with your supply store are well trained, 


capable representatives of recognized manu- 


facturers of quality oil tools such as Baash-Ross. 





These representatives add specialized local serv- 
ice on their particular equipment to the con- 
venience of local stocking by the supply store. 
Together they provide you with the best equip- 
ment and service available to any industry in 


the world today. 


So when you need slips, rotary bushings, safety 
clamps, spiders or other drilling and production 
equipment, call your nearby Baash-Ross repre- 
sentative and meet him at your convenient 


supply store for complete stocks and superior 


service. 


NEW 1959 CATALOG NOW AVAILABLE! Get your copy by writing to 
P,. O. Box 1348, Houston 1, Texas. 








e. BAASH-ROSS DIVISION 


@ OF JOY MANUFACTURING COMPANY 
% GENERAL OFFICES: 5306 CLINTON DRIVE, HOUSTON, TEXAS 


FOREIGN OFFICES: 
MONTE CARLO, MONACO; MEXICO CITY, 


AREA OFFICES: 


4 HOUSTON, TEXAS, ODESSA, TEXAS 
® DALLAS, TEXAS; LONG BEACH, CAL. MEXICO; 
ie CASPER, WYOMING; OKLAHOMA CITY 

OKLA.; OLNEY, ILL.; CALGARY, ALBERT 

CANADA; NEW YORK, N.Y. (EXPORT OFF 


; REENOCK, SCOT 

ENGLAND; PARIS, FRANCE; CARACAS, VENEZUELA; - 
A BUENOS AIRES, ARGENTINA; RIO DE JANEIRO, 
ICE) BRAZIL; TEL AVIV, ISRAEL; TOKYO, JAPAN 





LAND; LONDON, 




























me Chl Progress Week. 

Petroleum Technologists will serve the 
Mid-Continent area from its new building 
which will also house the Mid-Continent 
Laboratories of the company. 

Manager of the Mid-Continent Labo- 
ratories, which is also headquartered in 
the Brook Hollow building, is Harold S 
Deyo 


Cummins Engine Company, Inc., 
Plans $6 Million Expansion 

Cummins Engine Company, Inc., an- 
nounced plans for construction of a major 
addition to its manufacturing plant with 
construction to start late in 1958. 

The new facilities, to cost in excess of 
$6 million including equipment, wil] pro- 
vide about 300,000 square feet of addi- 


tional floor space, an increase of 38 per- 


Ee a —eeEeEeE eee CUO 


cent, and will be the largest single building 
on the present site. It will include new 
engine test cells, additional space for the 
assembly of marine engines, diesel-electric 
generating sets, power units, and adequate 
export boxing areas and shipping docks. 
The new facilities will also include an 
additional power hous« 


Lane-Wells Co. Designates 
Houston as World Headquarters 
Houston is the new world headquarters 
for Lane-Wells Company, a division of 
Dresser Industries, Inc. Key personnel of 
the organization were brought from Los 
Angeles; the remainder of the staff of 
more than 150 employes for the head- 
quarters will be composed of Houston 
residents. 





15 h, p. motor operating 
efficiently on single-phase 
electricity—thanks to the 
H-A-S Conversion System. 








Write for this N Ow! 


“How to use three-phase motors 


on SINGLE-PHASE CURRENT” 


... and profit from the 
added cconomy 
and ocfficiency! 


hree-phase motors cost less than 
single-phase motors, are more efficient, 
and have far greater salvage value. 

The NEW H-A-S Phase Conversion 
System enables you to use three-phase 
motors (3 h. p. or 220 V 


single-phase current. Three-phase motors 


larger) on 


cost less, operate for less, and can be used 
later on three-phase current. 

On many rural single-phase lines 
service is limited to 5 h. p. single- 


KEN ELLIOTT MOTORS, INC. 


P.O. Box 5158 
BOSSIER CITY, LOUISIANA 


phase motors, but the H-A-S Phase 
Conversion System permits the use 


of three-phase motors up to 75 h. p. 
The H-A-S is available in two mod- 


els, for motor mounting and rernote 
mounting. 
This is GOOD NEWS in the oil 


country. To solve an immediate problem 
—or for your files—write NOW for the 


interesting details! 









A -#EO~-S pase conversion system 
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The organization will continue 
known as Lane-Wells Company. 

Neale will continue as president of the 
company; Kirby Gee, formerly presiden: 
of Elgen Corporation, will be vice presi- 
dent in charge of operations, Other offi- 
cers include Jas. D. Hughes, vice president 
in charge of sales; John H. Zauner, vice 
president and technical director, and R. W 
Keener, vice president. 


to be 


Frazee, Campbell to Manage 
Kane Boiler Works in Houston 


Kane Boiler Works, Inc., Galveston. 
Texas, has opened a new sales office ip 
the Bank of The Southwest Building, 
Houston. 

L. D. (Len) Frazee, who was recently 
named vice president, will share responsi- 
bility of the Houston office with G. W 
(Jerry) Campbell, sales manager. 


U. S. Rubber and Rumianca Co. 
Form Chemical Products Firm 


United States Rubber Co. and _ the 
Rumianca Co. of Turin, Italian chemical 
firm, announced that they would jointly 
form a new company in Italy to manv- 
facture and sell a line of chemical prod- 
ucts developed and manufactured by the 
rubber company’s Naugatuck Chemical 


division. 
The new company, to be called 
Naugatuck-Rumianca, S.p.a., will have 


its headquarters in Turin and its manv- 
facturing plant in Borgaro Torinese, a 
suburb of Turin. Among the products it 
will make and sell are accelerators and 
antioxidants for the rubber industry, a 
group of agricultural chemicals and a 
series of chemical specialties. 

The products, patented by Naugatuck 
Chemical, will be made and sold on an 
exclusive basis in Italy, and sold on a 
non-exclusive basis in several other 
countries. 


Grant Oil Tool Company Opens 
New Branch in Lib2ral, Kan. 

Grant Oil Tool Company has opened a 
new branch in Liberal, Kan., with a com- 
plete line of stabilizing, reaming and hol 
enlarging tools. 

This new branch will provide more effi- 
cient service and sales of Grant products 
in the southern Kansas and Texas pan 
handle areas. 

Kenneth Shellman, field engineer with 
Grant for 17 years, has been appointed 
branch manager. 


Burhans-Sharpe Co. Named 
To Represent Kerotest Mfg. 

The Burhans-Sharpe Company with of- 
fices in Seattle, Wash., and Portland, Ore.. 
has recently been appointed manufac- 
turer’s representatives of Kerotest Manu- 
facturing Company of Pittsburg, Penn. 

The territory covered by the Burhans- 
Sharpe Company includes the states of 
Washington, Oregon, and Idaho. 


Norvell-Wilder Supp!y Co. 
Opens Ninth Branch Warehouse 


The ninth branch warehouse of the 
Norvell-Wilder Supply Company of Beav- 
mont was opened recently. 

The new branch is located at Mona- 
hans, Texas, some 40 miles southwest © 
Odessa, and will greatly supplement the 
company’s services in West Texas, espe 
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PRODUCTION GUIDE 
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BETTER THREE WAYS 


1. Better thin bed response. 





2. Deeper Investigation. 


3. More detail. , 


You get all three field tested advantages with 
the new Welex 5-coil Induction-Electric Log. 


w & LEZ. ee 
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cially in the Permian Basin development. 

New sales offices have been recently 
opened in New Orleans and Baton Rouge, 
La. 


Beck-Hill, Inc., Newly Organized 
To Headquarter in Houston 


Beck-Hill, Inc., has been organized by 
J. Ed Hill, president, Julius S. Beck, vice 
president, and F. J. (Bud) Bradford, vice 
president. 

The company will be engaged in drill- 
ing suspension tools. Headquarters have 
been established in Houston, and district 
offices have been opened at Long Beach, 
and Ventura, Calif. and Lafayette, La. 


Tube-Kote, Inc., Dedicates 
New Research Laboratory 

Tube-Kote, Inc. dedicated a new re- 
search laboratory recently. 


The new laboratory facilities house 
Tube-Kote’s quality control, production 
control, the research sections and the coat- 
ing evaluation activities of the firm. 





“Systems-Engineering” Study Portable Mud Pump for Rigs 


Undertaken by Two Firms The pumps on view are two which are being supplied complete with all drilling 

A co-operative development study be- equipment, camp and living accommodation and transportation by Woodfield Rochester 
tween The Standard Oil Company (Ohio) _Ltd., working in close co-operation with Ideco, Inc., was on display recently in England. 
and Thompson-Ramo-Woolridge Products It is unnecessary to dismantle drive chains to move from one location to another, This 
Company was announced at the Instru- applies to the rig as a whole, and contamination of machinery elements and re-align- 
ment Society of America’s Annual In- ment problems are avoided. Full use of built-in items has been made with the minimum 
strument-Automation Conference recently. of loose pieces. With the mud pumps,, known as the Ideco 450 and Ideco 600, de- 

The purpose of this study is to explore signed to meet the needs of a fast-moving outfit, the rig may be moved without dis- 
new frontiers in the control of Sohio’s turbing the mud equipment supply. The live mud tanks have built-in suction lines 
refinery units. This joint study will be equipped with end closure type suction valves and pneumatic seals, bottom type mud 
based on newly developed “systems-en- gums arrange to effect valve clearance, water lines and mud ditches. A stand pipe ex- 
gineering” approach to process optimiza- tension, kill line and fill-up line is built into the rig ramp and effects a fast hookup to 
tion. the high-pressure manifold which is skid-mounted. 









insist on the 
highest quality§ 
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From the ROYAL FAMILY of 


“KING SWIVELS 


HANDY 


























" | 
- | > NEW 
> , 30,40 & 50 KG SWIVELS 
<= All with 3” watercourse ot 
. 4 water cans ii ees 
. and coolers 
ax 
Me 
o p wraaghllenercin sealer aa packing box arrangement eliminates neces 
qd order water cans or coolers. GOT. sity of removing quasnec: and Mae 
> KOOL’S” exclusive construction keeps housing to change packing, thus olimiest 
water cooler ve fresher... purer. Extra ing thread-galiiing. 
wide, snug-fitting, splash-proof top keeps 
© out impurities. Non-leaking, push-button 
faucets, either extended or recessed flush- SUPERIOR PERFORMANCE 
z mounted. Buy “GOTKOOL” at your sup- . ” 00 
ne" ply store today. at 100 rpm to 6,200 feet with 2%”, 3.8 
— feet with 4%” drill pipe. . . . Perfect for 
z drilling relatively shallow oil wells, = 
yet GOTKOOL Water Cooler — made in 11%-, 2-, 3-, 5-, 10-, 15-, and | deepest of water wells, workover rigs an 
a 20-gallon sizes with either extended or recessed, flush-mounted slim hole drilling! h 
a faucet @ Wash-pipe pack 
. ing box arrange 
ment — interchange 
os : 
oY GOTKOOL Water Can — made in 1'-, 2-, 3-, 5-, 10-, 15-, and e able, all 3 sizes. 
> 20-gallon sizes without faucet. | & Cusine witah tain (ideal pe 
. 2 a- 
a ook conventional and reverse circe 
—— Sra pet Lhe age ee me KING O/L TOOLS tion) @ Zerk Fitting in stuffing box 
F PO. BOK 15146 + HOUSTON 20, TEXAS © ORchard 3.3421 for simplicity in lubrication of 
a ee Qe oom eg o4 Chevron or V-type packing. 
rt H. P. GOTT MFG. CO. 
=x WINFIELD, KANSAS 
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AVONDALE 
builder of dual capacity tank barges for the petrochemical industry 


The chemical barge shown above, equipped with six tanks and a 10,000 barrel 
capacity, holds the largest tanks ever designed and built by Avondale. The tanks are 
specially fitted and valved to hold propane and ammonia in various combinations 
or separately. Each tank measures 94’0"’ by 12’0’, with a working pressure of 
260 psi. Avondale’s creative engineering and large capacity tank fabricating facili- 
ties provide you with the right source to meet your petrochemical requirements. 


Write for our illustrated brochure, Marine Construction, Vol. 2. 


AVONDALE 


MARIN E WAY 8S; in c 


VERSATILE BUILDER ON THE MISSISSIPPI 


PHONE UNiversity 6-4561 e NEW ORLEANS 8. U.S.A. 





~~ P. O. BOX 1030 e 
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EASY 


LOGGING 
WITH THE WELL GAS 
DETECTOR-LOGGER 








$985.00 
F.O.B. Houston 


This portable automatic Gas De- 
tector-Logger detects and meas- 
ures continuously gas entrained in 
the return mud stream. It detects 
even minute gas shows. The instru- 
ment is also equipped for testing 
cores and cuttings. 





























The Gas Detector-Logger is built 
to last for years. It is self-con- 
tained in a heavy metal cabinet, 
: 12” x 14” x 27”, with hinged door 
and side carrying handles. The 
unit includes: a % H.P. motor- 
driven vacuum pump, gas scrub- 
ber and humidifier, core and cut- 
ting tester, intensity meter, and 
portable mud trap and hose, all 
ready for operation. Use it with a 
Geolograph or Star Recorder to 
determine the presence and vol- 
ume of gas from formation breaks 
drilled. Every well sitter should 
have a Gas Detector-Logger. 


Weight, 120 Ibs. Write for com- 
plete details. 


PETROLEUM INSTRUMENT CO. 


2200 West Alabama, P. 0. Box 6252 
Houston 6, Texas 


Manufacturers of gas detecting equipment for 
over 20 years” 





| 
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SQUEAKS from the 
BULLWHEEL 
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“How’s that new well coming, Ed?” 
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A Likely Story 

Shocked by the language used by two 
workmen repairing telephone wires near 
her house, an old spinster reported the 
matter to the company. The foreman in 
making his report on the incident wrote: 

“Me and Bill was on the job. I was up 
the pole and let some hot lead fall which 
went down his neck. He turned to me and 
said, ‘you really must be more careful, 
Harry.’ and I said, ‘Indeed I must, Bill. 
I will see that it don’t happen again.’ ” 


Bible Story 

All the animals on Noah’s Ark came 
in pairs, except worms—they came in 
apples. 


Not Advertised as Such 


A girdle is an accessory after the fat. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Greener Grass 


“I’m not rich like Gillis,” he said, “and 
I haven’t got a car or a home like he 
does, but I do love you and want you 
terribly.” ; 

Two soft snow white arms reached 
around his neck, and two ruby lips whis- 
pered in his ear: 

“Where is this man Gillis?” 


Arbitrator 

The traffic was unusually heavy. A man 
and a woman driver collided at a busy 
intersection. A nearby policeman walked 
over, listened to the dispute, and offer 
this advice to the man: 

“I'd settle if I were you, sir. After all. 
it’s your word against literally thousands 
of hers.” 
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A aE EE Dy BINS 


McCullough 

puts the shots 

where they 
count... 


| 
' 


Mi Cullough 






“~/] <> BULLET 
‘=. GUNS 


M-3’s WILL OUTSHOOT any other bullet guns avail- 
able. Their greater power has been demonstrated in 
competitive surface tests, in adjacent wells in the same 
oil field, and in wells where competition has tried and 
re-tried, as shown above. M-3’s consistently get more 
oil. They'll penetrate excessive thicknesses of casing and 
cement and get production—even after others have failed. 


M-3’s EVENLY SPACED, DEEP PERFORA- 
TIONS result from McCullough’s’ exclusive firing 
method — “simultaneous” progressive pressure firing. 


Shots are fired very rapidly, progressively from top to 
bottom, at one firing. The M-3 Gun does not have time to 
“jump” due to the micro-second firing interval from shot 
to shot, thus perforating pattern is uniform. There is no 
damage to casing since all shots are fired progressively. 

All “‘selectively fired” single-shot firing guns will 
“jump” with each shot fired, producing random spacing 
and scattering of perforations; unfired shots remaining 
in a selectively fired gun will develop leaks, dampening 
of powder loads, and loosening of electrical connections 
thereby causing inferior penetration for succeeding shots. 


“The job described above is certified to be a true 
field report of service rendered. 
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M-3 GETS PENETRATION 
AFTER ANOTHER FAILS TWICE* 


Another service company made two attempts to 
perforate this shallow Arkansas well— without results. 
There was an extra thick cement sheath behind the 
casing at the perforating interval. 

Well was reperforated with 24 improved 14” Ogival 
Bullets fired by a 57/16” OD McCullough M-3 Bullet 
Gun and is now pumping 10 barrels of oil daily —a 
normal well for the field. 

Depth of operation was 2636’. Casing was 7” OD 
20 Ib. Operation required 2 hours rig time. Operator 
was well pleased with results obtained by M-3 Bullet 
Gun and also with time on job. 





Check these “plus” values you get only in M-3 Guns: 

© Uniform hole spacing in casing — most important to 
avoid casing damage. 

© All shots fire progressively — gun at rest in selected zone. 

®@ Guns fire one to 6 shots per foot. 

© Up to 30' of guns may be run at one time, perforating 
30' of zone in one run—number of holes per foot desired. 

e Improved Ogival Bullets give best penetration—proved 
in steel, Berea Sandstone and through multiple casings. 

@ Strongest, safest gun body made — demonstrated in 
competitive endurance tests. 


M'Callough 


TOOL COMPANY 


ation , Pri) ry 
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| Specialized Have a Drink 
F Diner: “What's wrong with these eggs ed The termite came into the bar, climbed 
or Waiter: “Don’t ask me, Bud. I only Up on the stool, and demanded, “How’s 
laid the table.” ‘ the bar, tender? 





me straight, Doc. I can take it. How 
much are you going to charge me?” 


I The patient was worried. “Give it to 

Pe ne ae P 
Point of View 

While the bridge game was in progress, 
one of the younger women reported about 
her husband like this: 

“He’s away from home so much he 
seems like a stranger when he returns.” 


“Oh! how thrilling,’ chirped the older 
player at an adjoining table. 








WORLD OIL SECONDARY RECOVERY 


” 








Since 1922 


“This one’s coffee . . 











TYPE P-V | 

qqeoveus ENCiIneg, 
PRESSURE ha: > 
TREATERS | Commercialized \ CABLE & STEPHENS 


Wy, a> 


A wolf is like a modern fluid cleaner— 
he works fast and leaves no ring behind. 


M & V TANK COMPANY RESERVOIR ENGINEERING 


Is This You? 
Wichita Falls, Tess re Water Flooding Gas Repressuring 
A reckless driver is one who passes you 


TANKS — TREATERS on the highway in spite of all you can do. enon CORE ANALYSIS 


> SURVEYS ECONOMICS 
SEPARATORS An Egotist Cost Estimates, Design, Installation 
FIELD SUPERVISION 

Phone 723-2167 





* 
Cita rarcs, © 





Steel Fabrication A man who thinks that if he hadn’t 
for the Oil Industry been born, people would want to know 
why not. 


























BROOK ELECTRIC MOTO 
ECONOMY BY THE BARRE 


i ee 





SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- BASIC 
rosion, joint seizure. BLENDS THE less it costs to pump crude the more you make per barrel. Brook 
pele” 1A: MN RR oa amma A.C. Motors cost less initially and assure maximum service life and 


: overall economy. There is no finer motor built. 1 to 600 H.P. They’re 
LIQUID WRENCH powering pumping units from Arabia to Wyoming, stacking up perfor- 

The super-penetrating mance records that bring users back again and again for more BROOK 
sven MOTORS. Unit shown is a special outdoor pumping service 5 H.P., 
LO O S EN S 1200 R.P.M. Single Phase Motor operating in Texas. Also special drill- 


ing motors with three different horsepowers incorporated in one frame. 
rusted bolts, nuts, 
















serews, ‘frozen’ perts Brook Sales and Service in all producing areas.-.Send for literature. 2 
¢ 
é ae by sg = ane 7; SINCE 1904 ' 
Ae ast...yet is absolutely 

‘. — 1? safe for all metals and worlds most respected motor ry) 
~ bee alloys. 
At Industrial, Automotive, 3 BROOK MOTOR CORPORATION : 
Hardware, Plumbing Jobbers i 

3553 W. PETERSON AVE, CHICAGO 45, ILL. 

In Canada: BROOK ELECTRIC MOTORS OF CANADA LTD., 





250 University Ave., Toronto, Ontario 
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Genetics 
Most children are descended from a long 
line . . . their mothers once listened to. 


Old as You Feel 


On the day Joe learned of the birth of 
his first grandchild, a friend inquired how 
it felt to be a grandfather. 

“Tt’s good news, of course,” Joe replied. 
“But I'll have to get used to the idea of 
being married to a grandmother.” 


Hard Sell 

A salesman, in trying to sell a refrigera- 
tor, pleaded, “Lady, you can save enough 
on your food bill to pay for it.” 

“We are paying for a car on the car- 
fare we save,” said the woman. “Then, 
we're paying for a washing machine on 
the laundry bills we save, and we are 
paying for a house on the rent we are 
saving. It looks like we just can’t afford 
to save any more at the present time.” 


Grrr! 


A person who always butts in has an 
“infuriating complex.” 








WORLD OIL 


“Okay, I'll tell him, but he sure had 
his heart set on working derricks.” 


Foot in Mouth 

She: “‘We’ve been waiting here for a 
long time for that mother of mine.” 

He: “Hours, I should say.” 

She: “Oh, George, this is so sudden.” 


Pay the Kitty 


_A small truck loaded with glassware 
backed out of a factory driveway into the 
path of a large truck. Most of the glass 
was broken in the crash, and the driver 
seemed to be on the verge of tears. A big 
crowd gathered, and one benevolent old 
gentleman said compassionately: 

“I suppose you will have to make this 
good out of your own pocket?” 

“I’m afraid so,” lamented the driver. 

“Well, well,” said the gentleman. “Here 


-ls a dollar for you. Let me pass your hat 


and I dare say some of these kind people 
will help you out too.” 
_ Over a hundred people dropped bills 
into the outstretched hat, The driver, 
stowing the money away as the crowd 
dispersed, nodded toward the retreating 
back of the benevolent old gentleman. 
“That’s what I call a real smart man. 
He’s my boss.” 
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D E LTA offers new luxury to 


the oil industry... 


OPWUCE 


DC-7 FLIGHTS 


with (hampagne dinnaee 








Here is the ultimate in luxury aloft! Three stewardesses 
assure unhurried, leisurely dining . . . you have a choice of 
Entrée on many flights . . . select your favorite beverage . . . 
a special airport passenger agent speeds your check-in... 
there’s fast baggage handling and many other special fea- 
tures, all yours on Delta’s superb new Royal Service Flights. 


between CHICAGO - NEW ORLEANS 
HAVANA - MONTEGO BAY - CARACAS 


Chicago - Houston 
Houston - New York 
Dallas - Atlanta 
Atlanta - Houston 
and other cities 


Call Delta or your A: ae ae ee 
Travel Agent 


GENERAL OFFICES: ATLANTA AIRPORT, ATLANTA, GEORGIA 
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From Liberty Mutual: a concept of workmen’s compensation coverage 


for today’s economic conditions which provides 





Protection in 


—and how it cuts excess dollars from 
compensation insurance costs 


The business-insurance rates you pay are, 
in the long run, determined by you 


In today’s business climate, it’s more important than 
ever for you to keep your expenses down. If you have 
a large number of accidents, however, or suffer heavy 
losses over a period of time, you actually contribute 
to higher insurance rates for yourself. By doing 
everything you can right now to cut down on acci- 
dents and eliminate losses, you can help toward 
lowering your rates in the future — and help improve 
your company s profit picture. 

This is why Liberty Mutual — the company with 
the largest experience in workmen's compensation 
insurance — has over the years developed a forward- 
looking concept of business insurance which gives 
you protection in depth. From the start of your cov- 
erage, a broad range of skills and resources can be 
put to work to anticipate and avoid trouble on your 
drilling sites and to keep future costs down. 





Today, more than ever, 
PROTECTION IN DEPTH can be vital 
to the growth of your business 


With competition so strong in the oil-well drilling 
industry, it is apparent that the vigorous, efficiently 
managed companies will become the industry lead- 
ers of tomorrow. The protection in depth you get 
from Liberty not only helps you trim excess dollars 
from your insurance costs, but does it without sac- 
rificing any of the coverage you need to safeguard 
your company during its growth. 





For more data on advertised products, use Readers’ Service Cards, last page. 


Protection in depth has already helped Liberty 
establish an impressive cost-cutting record and a 
record for consistently attracting “blue-chip” ac- 
counts. Because we deal directly, our salesmen know 
their business — and yours. With the vast experience 
of the company behind them, they can competently 





handle unusual problems in all fields. 

We encourage you to take steps to improve your 
insurance cost picture by becoming acquainted with 
protection in depth now. (You should also know 
about our dividends: since 1912, we have returned 
more than $455 million to reduce policyholders’ 
insurance costs. ) 
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New look at injuries—new savings. In 64 areas of the country, Liberty 
retains leading specialists to check the diagnoses of serious cases and assist 
treating physicians. Result to policyholders: lower compensation costs. 


The broad range of Liberty’s special skills 
and resources protects four vital areas 


From Liberty’s protection-in-depth resources — many unique in the 
insurance business — has come a new, 4-way insurance program for 
oil-well drillers. This program can save you money, assure you of 
protection in depth in four important areas. Here’s what it does: 








Protects your rig. Gives you realistic coverage against fire, wind, 
explosion, blowout, collapse and many other disasters. Loss-preven- 
tion engineers work with your crew, help spot accident hazards, give 
money-saving recommendations. 


Protects your men. We help you set up your own on-the-rig medical 
program. Our hygienists check working conditions, and when acci- 
dents do happen, our claimsmen assure speedy medical care. 


Protects your fleet. Safeguards you against damage to your trucks 
and company cars, and against crippling lawsuits for liability. 





Protects your company. Drilling-site hazards to the public are 
great. Jury awards for bodily injury can put a driller out of business. 
Our Public Liability coverage protects your company against this 
kind of trouble. : 


Pictured on these pages are some of the many “extras” that put teeth 
into this 4-way protection-in-depth program. All of them are avail- 
able to any policyholder who needs them. 





Rebuilding injured men through 
prosthetics, physical and occupa- 
tional therapy is the function of Look for more from 
Liberty’s two rehabilitation centers. 
Badly injured employees of policy- 


holders help themselves recover, get 4 
back on the job and off compensation, J 


Finding trouble before it happens. ...the company that stands by you 

Liberty’s loss-prevention engineers 

visit your rig, spot hazards, suggest 

ways to eliminate them. Result: 

fewer lost-time accidents, lower in- LIBERTY MUTUAL INSURANCE COMPANY © LIBERTY MUTUAL FIRE INSURANCE COMPANY * Home Office: Boston 
surance costs in the future. Insurance for: Automobiles, Liability, Group Accident and Health, Fire, Workmen's Compensation, Marine, Crime 
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CLASSIFIED ADVERTISING 





RATES: Regular Classified (undisplayed) set 


in this size type: 20 cents per word. Minimum 


charge $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $13.50 per column inch. 
Ten percent discount for two or more insertions of same copy in consecutive issues. All classified 
ads payable in advance. Send copy and checks to: Trading Post Classified Section, World Oil, 


P. O. Box 2608, Houston, Texas, 





New Books, 
Maps and Movies 








BUSINESS SERVICE 


FOR SALE 








® Combination General Manager, Drilling Su- 
perintendent, and Petroleum Engineer, to 
supervise foreign one rig operation; top salary 
and bonus. We want complete background 
and references. All replies held strictly con- 
fidential. Box 174-W, WORLD OIL, Houston, 
Texas. 





SITUATIONS WANTED 





® Exploration Geologist-Geophysicist, B.S. 
Math, M.S. Geology, 33. Eleven years seismo- 
graph and sub-surface interpretative experi- 
ence in the Gulf Coast. Supervisory experience. 
Box 178-W, WORLD OIL, Houston, Texas. 














8 Production or work over foreman three years 
college. 27 years experience. 16 years in sec- 
ondary recovery Box 180-W, WORLD OIL, 
Houston 1, Texas. 

@ “I am a senior in the School of Petroleum 
Engineering of the University of Oklahoma, I 
expect to graduate in January, 1959, and am 
looking for a position, I speak English, German 





and French fluently, and have a working 
knowledge of Spanish I im especially in- 
terested in working abroad. Date of avail- 
ability is February 15 1959 Box 177-W, 


WORLD OIL, Houston, Texas 





PILOT. Presently employed desires change. 
Age 39. Married, two children. Owns home. 
Airline transport rating with commercial 
privileges on multi & single engine land 
craft. 

5.000 accident-free hours in DC-3’s, 
DC-18's, 310s and Navions. 400 actual in- 
strument hours, U.S.A.F. reserve on flight 
status. Some sales experience. Salary open, 
References & complete resume available. 
Box 179-W, WORLD OIL, Houston, Texas. 











LEASES 





8 U. 8S. DEPARTMENT OF THE INTERIOR, 
Bureau of Land Management, Washington, 
D. C. Notice is hereby given that approxi- 
mately 48.5 acres of land comprising the Vet- 
erans Administration Center Reservation in 
Shreveport, Caddo Parish, Louisiana, will be 
offered for oil and gas leasing through com- 
petitive bidding to the qualified bidder of the 
highest cash amount per acre at 1:00 P.M., 
E.S.T., December 17, 1958, when bids will be 
opened, Details of the lease offering, how and 
where to submit bids, may be obtained from 
the Geological Survey’s Oil and Gas Supervisor 
at 239 Federal Building, Tulsa, Oklahoma, or 
the Conservation Division, General Services 
Administration Building, Washington 25, D.C., 
and from the Minerals Staff Office or the 
Eastern States Land Office, Interior Building, 
Washington 25, D.C Edward Woozley, 
Director. 





FOR SALE 


NEW CASING 
MILL PRICE—LESS 10% 


3600’-7’ 234#-LT&C-N-80, R-3 

800’~7" 264-LT&C-N-80, R-3 
3700’-7" 294-LT&C-N-80, R-3 
600’-7" 324-LT&C-N-80, R-3 
9000’-27¢4"" 6.54-T&C-N-80, R-2 





All API Youngstown Seamless In Perfect 
Condition 


ROTHSCHILD OIL COMPANY 


Phone RAymond 3-3357 
Santa Fe Springs, California 








1959 
OIL DIRECTORIES 


16 pocket-size, plastic-bound personnel 
directories covering the entire oll industry 
of the world, from top executives to fore- 
men. Over 110,000 key men are listed. 
First eixht book cover Producing and 
Drilling Contracting. 


WE SEND OUR DIRECTORIES 
ON APPROVAL 


i. Texas 

2. Oklahoma 

3. California 

4. Karsas 

5. Mich.-1tt.-Ind.-Ky. 

6. La.-Ark.-Miss.-Ga.-Fla. 

7. Rocky Mountain Region and New Mexico 

8. Oil Well Drilling Contractors (Covers the 
World). 

9. Water-Flooding and Offshore Operations 

10. Refinirg, Petrochemical, and Natural Gas 
Processirg Plants of the World 

tt. Pipe Line Companies and Pipe Line Con- 


tractors (Covers the World) 

12. Oil Directory of Companies Outside the 
U. S. A. and Canada 

13. Oil Directory of Canada 

14. Directory of Geophysical and Oil Companies 
Who Use Geophysical Service 

15. Directory of Oil Well Supply Companies 
(Covers the Wortd) 

16. Oil Directory of Houston, Texas 


MIDWEST OIL REGISTER 


DRAWER 7248. TULSA, OKLAHOMA 
C. L, Cooper, Publisher 








COMPARE 
OIL COMPANIES 


Just published—a 57-page book giving finan- 
cial comparisons of 85 U. S. oil companies. 
See how your company compares with com- 
petitors. Gives capitalization, production, cash 
flow, earnings, dividends. Also included: world 
oil map in color, complete data on Middle East 
holdings. Prepared by the publishers of Oil 
Statistics Bulletin and Canadian Oil Reports— 
originally for outside investors and now being 
made available to oil-company personnel. Only 


$3.85 
OIL STATISTICS COMPANY, Inc. 
Dept. WO-1, Babson Park 57, Mass. 
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PRINCIPLES AND PRACTICE OF 
FLOW METER ENGINEERING, The 
Foxboro Company, Foxboro, Mass., L. 
K. Spink, $15. 

In the eighth edition of “Principles and 
Practice of Flow Meter Engineering,” the 
author has included the latest develop- 
ments in flow measurement, making the 
new text the largest, most complete and 
authoritative book to be published on flow 
meter engineering. 

This review was published in the October 
issue of WORLD OIL and _ incorrectly 
listed as a free literature item. 


THE OILMAN’S BARREL, The Univer- 
sity of Oklahoma Press, Norman, Okla., 
by Robert E. Hardwicke, $3.75. 

The seemingly insignificant unit of 
measure of oil, the barrel, has an interest- 
ing history behind it. The author, asso- 
ciate and chief counsel for the Petroleum 
Administration for War during World 
War II and now a Fort Worth, Texas, 
attorney, did extensive research into the 
history, definitions and legal pitfalls in- 
volved in the standard oil barrel. 

The book has important meaning for 
historians, meterologists, petroleum law- 
yers and executives, coopers, distillers and 
the petroleum industry generally. 


REPORT ON IGNEOUS ROCKS OF 
THE WESTERN PART OF THE 
WICHITA MOUNTAINS, The Uni- 
versity of Oklahoma, Norman, Okla., 
by Dr. Clifford A, Merritt. 

Printed as a bulletin of the Oklahoma 
Geological Survey, the report deals with 
the Lake Altus area. This area covers ap- 
proximately 300 square miles in Greer and 
Kiowa counties in southwestern Oklahoma. 

The igneous rocks are exposed as groups 
of mountains, hills and knobs which rise 
abruptly above the surrounding plain of 
Permian red beds. With the cooperation 
of geochemists of the Carnegie Institution 
positive ages were obtained by analysis of 
radioactivity in mica. 


EXPLORATION GEOPHYSICS, Trija 
Publishing Company, 2500 West Coast 
Highway, Newport Beach, Calif., by Dr. 
J. J. Jakosky, $12.50. 

Engineers, geophysicists and others con- 
cerned with geophysical exploration tech- 
niques will be especially interested in the 
newly printed, revised edition. Dr. Jako- 
sky, has worked with 39 other authorities 
in developing and writing the book. With 
over 1,200 pages and 715 illustrations, 
“Exploration Geophysics” covers every 
phase of modern exploration methods, 
even including such subjects as permit, 
trespass and insurance problems. 


DIRECTORY OF GEOLOGICAL MA- 
TERIAL IN NORTH AMERICA, 
American Geological Institute, 2101 
Constitution Ave., Washington 25, D.C., 
$3. ~ 

This new edition was prepared by J. V. 

Howell and A, I. Levorsen with the as 

sistance of Robert H. Dott and Jane W. 

Wilds. This publication contains 208 pages 

and lists sources of maps, reports, W 

records, libraries, museums and other im- 

portant data available in each country 0 

North America and each state and terri 

tory of the United States. 
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and SERYViICES 


Drilling -Production - Exploration 





New Mobile Servicing Unit 


A self-propelled well servicing unit has 
been announced by Fred E. Cooper, Inc. 

The servicing unit was designed for op- 
timum mobility and efficiency and is being 
used in the oil fields of Wyoming, south 
Texas and the Gulf Coast area. 


The unit, engineered for proper loading 
distribution and dimensional size, meets 


New im 


highway regulations and is operational in 
all areas without special permits. 

In the development of the new rig many 
factors were considered, foremost being ease 
of operation, legal mobility and simplicity 
oi construction. 

(This item supplements Fred E. Cooper, 
Inc., data on Pages 1389-1408 of the Com- 
posite Catalog, 22nd Edition). 

For more data, circle No. El on Readers’ 
Service Card, last page this issue. 
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Surveying Instrument 


This small, lightweight surveying instru- 
ment, known as Geodimeter Model 4, is 
offered by The Geodimeter Company, Divi- 
sion of Ber, Hedstrom and Company, Inc. 


It is especially designed for short dis- 
tances of up to 3 miles. It is only 12 inches 
square, weighs 35 pounds and is recom- 
mended for use in rough terrain. 

The following tasks can be readily han- 
died through its use: 

1. Photogrammetry and traversing on 
short lines, 

2. Road and pipe line right-of-way lay- 
out and staking. 

3. Oil field and seismic surveying sur- 
veys. 

4. Calibration of short range radar. 


This model employs a modulated light 
beam that is reflected in pre-established, 





unmanned reflectors stationed at the un- 
measured points. The narrow reflected light 
beam enters a phototube which converts 
light into electrical energy. Readings are 
obtained by nulling a meter by means of a 
graduated knob. 


For more data, circle No, E2 on Readers’ 
Service Card, last page this issue. 








Ricci compen bitin iia 2th aan 


Relief Valve 


New Kinzbach Model 115 relief valve 
is a positive action piston-type shutoff re- 
lief valve that provides instantaneous full 
capacity relief for installations where a 
manually reset valve is applicable. 

A bumper ring assembled on the quick 
opening piston completly protects the 
valve from high pressure impact of the 
piston on the body and restraining ele- 
ments. Adjustable restraining elements 
allow infinite pressure settings within the 
valve’s range. 

(This item supplements Kinzbach Tool 
Co., Inc., data on Pages 2873-2892 of the 
Composite Catalog, 22nd Edition.) 


For more data, circle No. E3 on Readers’ 
Service Card, last page this issue. 





Pipe Cutters 


Another addition to its line of quality 
pipe tools has been recently made by The 
Toledo Pipe Threading Machine Com- 
pany. A new line of pipe cutters, designed 
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to give cleaner, straighter cuts than ever | 


before, according to the manufacturer, is 

now in production, EASE 
A new form-fitting handle, deigned to 

fit the hand, and the sturdy malleable 

frame, are claimed to lengthen the life of \) 
these new cutters. Other improvements in- PRO 


clude a new high-alloy steel cutting wheel, 
CLEAN OUT 


new sliding block construction, new re- 


| placeable slide plate, and a longer shank CHOKING SAND 


to protect the threads. 


Excessive sand and sediment 
holds back your oil. For fast, 
easy clean out with fewer 
round trips and less down- 
time, use world famous Miller 
Sand Pumps. 


SAND PUMP SIZES 


0.D.—2'4, 3, 3%, ~ hn 5%, 7 in. 
Lengths—20, 25, 30 ft 


Composite Suniteie Page 3419 


For more data, circle No. E4 on Readers’ 
Service Card, last page this issue. 
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Self Contained “‘Travelrigs”’ 


Cardwell Manufacturing Company an- 
nounces the development of a series of self 
contained “Travelrigs.” 

The Travelrigs will aid contractors and 
producers alike in servicing rigs from an 
unusual and unique angle. 

The new rigs were planned for “drive-in”, 
operation, The operator simply drives di- 
rectly up to the well location—head on— 
and immediately goes into rig-up proce- 
dure. 


‘hy 
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© 
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Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla 
EXPORT OFFICES 


30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 











With these new servicing units, the con- 
tractors can expect to: PERFORATE 
1. Lessen trip time from yard to well 
location. eH 
2. Reduce rig-up time, WELL 
3. Shorten trip time by making available 
more power through the hoist. KINLEY 
This will permit the contractors to offera | TUBING 


good hourly rate. PERFORATOR 


(This item supplements Cardwell Manu- 
. ° ‘' 213- 
facturing Company data on Pages 1213 M. M. Kinley 




















1276 of the Composite Catalog, 22nd Edi- Company 
tion). Licensees 
For more data, circle No. F5 on Readers’ | ABILENE, TEXAS _ 
Service Card, last page this issue. aitiiyy Heats # Wis. 8 Ci 5.4526 
wo Me? TE 5-7046, ZF 86-2028 
CABIMAS. pe wiVENEZUELA 
° Pull more fluid Fluid Control Needle Valve | cofrus cunis Tul Saab A! Ine. ae 
¢ Faster falling A new line of fluid control needle valves | §55S58" ew ONTANA™ oA. White.» EM ia 
° Rubber designs for high pressure, high temperature condi- HOUMA yy Fee Fy NCEE paametieone 
: tions has been announced by The Imperial HOUSTON, TEXAS - 
interchangeable Accor, Eng. & Fapt.. Ine..............- CA 5-11 
Brass Mfg. Company. Equipped with tub- HOUSTON, TEXAS Ser, o0 om , 
° Self-adjusting to loads ing connections, the line was engineered for | LAFAYETTE, Loul \AMA oa. Oe nisl 
* No ball & seat to clog | Satisfactory operation under working pres- | | Games a Ope, & Seer. Oen.....------- 
e sures up to 5000 psi, in temperatures rang- LIBERAL, K. ae ene Seetes.. -Sae 
* New field-proved ing from —60° F, to +450° F. anyan ier Ee 7 Sa mu 2-168 
principle Trouble free inert Teflon packing which ovessa,. S East. IMO... . +. e eee eeee VES 
i i i ids | . Camco Wire Line Service, Inc........... 2-6497 
° Only two rubbers needed| ‘* not affected by synthetic hydraulic fluids one OKLAHOMA th 
is used for positive sealing. Accurate throt- paininde Service Ce, arekee as ME 4-2131, ME 4-0105 


Sold through tling, with a minimum of torque needed for Line Production Control.......... GR %-5739 











supply stores valve operation, even under high pressures, Edaie jones Eng, Co.. Pettus 16, Beeville, FL 8-1218 
cur osc is achieved by use of a fine pitch stainless | *4N ao ag eae TE 2-5395 

TYP TYPE 4 s el | Regan Forge & Eng. Co............++-+- 
cies steel stem with single thread, combined | S4REVEFOST, LOUISIANA 8-3618 
i viCTORtA eXA AS—Cameo, ine... .:.::-H1 3-952! 

Byron Jackson Tools, Ime, | with a long stem taper. mia, CALIFORNIA 
P r 7 P “SG eer OX 8-273! 
A SUBSIDIARY OF BORG-WARNER CORPORATION For more data, circle No. E6 on Readers wichtra FALLS, TEXAS on oi 

Los Angeles Houston Service Card, last page this issue. a —_ 723.4000, 767-3788 
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The new 
rorelamel-jlelemilian 
everyone 


is talking 
about! 


Here is an authoritative film that answers many questions 
on the theory of corrosion and demonstrates methods 
by which it is controlled. Presented in color and sound, it 
ranges from the formation of anodes and cathodes 
through the use of galvanizing, inhibitors, metallizing, 
cathodic protection, alloys and protective coatings. 

You will see how many corrosion problems in industries 
such as yours are being solved by Dimetcote, a 
one-coat zinc silicate protective coating. 

This film will be well worth 19 minutes of your time. 
To arrange a showing for you and your associates, or to 
learn when it will be shown in your area, contact 


any of the Amercoat offices listed below. 











Dept. ML + 4809 Firestone Boulevard 
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Typical audience reactions: 
Bishop, Tex.—‘‘Planning fair-sized 
test after seeing this film.” 


Louisville, Ky.—“‘Answers many 
questions. Second showing arranged.” 


Cincinnati, Ohio —“‘Key personnel 
evidenced considerable interest.” 


Netherlands Antilles —“Both shows 
led to 45-minute discussions.” 
Fairport, Ohio—“Very interesting. 
Will try methods shown.” 


Las Piedras, Venezuela—“Putting 
ideas to work in near future.” 


Bartlesville, Okla.—‘“Viewed by 
42 key men from five divisions.” 


Answers these and other 
questions: 

What produces electrolytic corrosion? 
What factors favor hot-dip 
galvanizing? 

How important is surface preparation: 
Can a coating survive a tank fire? 
Can rust in tankers be controlled? 


Can a coating offer cathodic 
protection? 


What are the corrosion problems 
on offshore rigs? 

What are the advantages of 

zinc silicate? 

How can chemical plants 

















South Gate, California cut painting costs? 
@ 921 Pitner Avenue + Evanston, Illinois 
®@ 2404 Dennis Street + Jacksonville, Florida 
@ 360 Carnegie Avenue «+ Kenilworth, New Jersey 
®@ 6530 Supply Row « Houston, Texas 
aA 
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Heavy Gas Compressors 


Ajax Iron Works announced the release 
of the first of a new line of horizontal, 
opposed-cylinder gas engine-compressors, 
designed around the familiar Ajax oil field 
gas engines. 

Among the many design and construction 
innovations built into the new DPC-230 
compressor is the massive four-throw crank- 
shaft, mounted on three double-row, ta- 
pered roller main bearings which are per- 
manently adjusted at the factory, having 
engine throws of greater length than for 
the compressor side. This arrangement per- 
mits piston speeds for optimum efficiency 


... a tough, hardworking 
body must have a sound 
heart . . . This is why Le 
Grand gives top priority to 
sound material and accu- 
rate workmanship. 


Five of the features that make them so 
trouble-free are:— 


LE GRAND ROCHESTER LTD.: 


1. Manufactured to A.P.I. Specifi- 
cation in full range from A.P.I. 
Size 10 to A.P.1. Size 640. 


2. Double-Helical, Double-Re- 
duction Gears made from 
Nickel-Chrome and 
Chrome-Moly Alloy Steel; 
30:1 Ratio. 

3. First Reduction Gear 
Train—Single Wheel 
and Pinion on smaller 
sizes; Split on Sizes 320 
and larger. Conforms to 
standard practice. 

. Bearings all Location 
Type, Heavy-Duty Roller 
or Ball. 

5. Sloping inside base con- 
trols oil capacity and 
stiffens case. 





HORSTED AIRPORT + ROCHESTER + KENT 


Tel. Chatham 44626 


Represented in the following countries: 


CANADA, IRAQ, 


TRINIDAD, EASTERN & WESTERN VENEZUELA 
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of the compressor while obtaining maxiznum 
power and fuel economy from the power 
side. 

(This item supplements Ajax Iron Works 
data on Pages 138-139 of the Composite 
Catalog, 22nd Edition). 


For more data, circle No. E7 on Readers’ 
Service Card, last page this issue. 


Free Flow Tools 


Oil Well Cementing Co. Inc., recently 
introduced their free flow combination 
tools for service in 
squeeze cementing, 
fracturing, acidizing, 
casing testing, casing 
perforating and col- 
lar locating. The new 
FFC tools are made 
for work in wells with 
size range of 4%, 
5¥2, 6%, 7, 7% and 
858 inches. 


4 COLLAR 
OF Locator 
| 


oe ae The collar locator 

PACKER | and casing perforator 

are used with the 

FFC packer as shown 

is in illustration. The 

FFC packer is full 

opening to API tub- 

ing sizes which per- 

CASING mits thru-tubing serv- 

i) PERTORATOR ices to be performed. 

The collar locator 

permits the operator 

to make collar log 

either going in or 

coming out of hole 

with drill pipe or tub- 

ing and accessory tools attached. Locate 

any collar any time as often as desired. 

Oil Well Cementing Co.’s casing per- 

forator is the expendable type and can 

be inserted in drill pipe or tubing at sur- 

face and pumped down the well with rig 

pump or cementing unit. The perforator 

is actuated entirely by hydraulics and 

cannot be accidentally fired on the sur- 

face. It is possible to shoot as many or 

as few holes as desired during each run, 

and progressive perforating is now pos- 
sible with a very minimum of delay. 


For more data, circle No. E8 on Readers’ 
Service Card, last page this issue. 


Electric Valve Positioner 


A new, all-electric positioner that elim- 
inates the need for auxiliary hydraulic and 
pneumatic” valve-actuating systems has 
been announced by Norwood Controls Di- 
vision of American Standard Products. 

Designed to operate from most standard 
electric controllers, the new positioner is 
powered by a 1/40 hp. two-phase induc- 
tion-type motor which drives the actuating 
shaft through a highly efficient gear train 
and ball-screw mechanism. 

Transistorized and explosion-proof, Nor- 
wood’s positioner can be manually oper- 
ated in case of power loss. A unique brak- 
ing system prevents valve oscillation and 
ensures repeatability to within %4 percent. 


For more data, circle No E9 on Readers’ 
Service Card, last page this issue. 
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SHAFFER COMBINATION 
ROTATING BLOWOUT 
PREVENTERS AND STRIPPERS 


e Combine in one unit every neces- 
sary feature for complete pressure 
control while drilling. 

¢ Maintain continuous seal around 
any element in the drill string, drill 
pipe, tool joints, kellys, drill col- 
lars, and couplings—aufomatically, 
whether string is rotating, being 
raised or lowered, or is stationary. 


e Can be used with any standard 
kelly (square, hexagonal or octag- 
onal)—and any type of drill pipe 
(coupled, upset or flush). No spe- 
cial drill string is required! 

e Quick-Releasing Bonnet permits 
passing bits, reamers, other large- 
diameter tools through the unit 
quickly and easily. 

¢ Available in 2 types—a complete 
range of sizes! 





SHAFFER MECHANICAL 
CELLAR CONTROL GATES 


¢ Available in both Double (illus- 
trated above) and Single types for 
operation by an air motor drive 
utilizing the air supply available 
at most rigs— plus the protection of 
manual standby! 


¢ Even in sizes as large as 13%” 
(12” Series 900) the Double type 
requires less than 29” cellar height, 
the Single less than 17'/2"’! 

® Rams are changed by simply re- 
moving one end cover... quick 
draining ram compartments prevent 
accumulation of deterimental mud 
and sand...many other unique 
features make these gates top 
choice wherever mechanically- 
operated cellar control gates are 
preferred! 





SHAFFER LANDING, 
CASING AND TUBING HEADS 


* Meet every requirement for mod- 
ern, compact, casing and tubing 
suspension in wells of all depths. 


* Available in various types and 
packing arrangements. Base Heads 
and Combination Base, Casing and 
Tubing Heads are available for 
combining several units into one 
where space is at a premium. 
Shaffer also provides a complete 
line of modern Tubing Heads, Mul- 
tiple Zone Hook-Ups and other con- 
trol equipment for your landing, 
casing and tubing strings. 





































SHAFFER HYDRAULIC CELLAR CONTROL GATES 


@ Available in Both Double (illustrated toms ...make Shaffer Hydraulic Cellar 
above) and Single types. Both in choice Control Gates the outstanding choice of 
of Non-Rising Locking Shafts (for the industry. 
those preferring maximum compact- They are available in a complete 
ness) and Rising Locking Shafts (for range of sizes and pressure ranges. 
those preferring quick indi- 
cation of ram position.) 

/ 











@ They provide unequalled 
simplicity in changing rams. 
Simply unbolt two doors, 
change rams, close and bolt 
the doors. Rams are auto- 
matically aligned as the 
doors are bolted shut! 
















































































SHAFFER XHP HYDRAULIC GATES 


Large-Bore Preventers for Extra High Pressures! 





Shaffer’s new XHP Hydraulic Gates are not only in full 
production, but many are in actual field service, es- 
tablishing advanced standards of pressure protection 
where unusually high well pressures are encontered. 
> XHP equipment features a unique hinged body 
design that greatly simplifies ram changes and 
maintenance! 


@ They save cellar space. 
Even in sizes as large as 
133g” (12” Series 900), the 
Double Gate (with two ram 
compartments in one body) 
is only 30” high...and the 
Single only 18%” high 
(Smaller sizes are even 
less)! 





P Fluid lines are machined directly into the hinge 
pins so body can be swung open without 
breaking any fluid connections! 

P Three bore sizes are available — 7 1/16” bore for 
working pressures to 15,000 PSI—9” bore and 
11” bore for working pressures to 10,000 PSI! 

Write for new bulletin that provides full details 
on Shaffer XHP Preventers! 







® Still other exclusive fea- 
tures—such as Direct Hy- 
draulic Drive, Completely 
Enclosed Design, Quick- 
Draining Compartment Bot- 
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Send for the complete Shaffer 
Catalog which describes these 
and other Shaffer Pressure 

Control Products! 



















































Polish Rod Packing 


Axelson Manufacturing Co., Division of 
U.S. Industries, have announced a new 
Marlo improved polish rod packing, exclu- 
sively designed for Hercules stuffing boxes 
under the Marlo patents, is now available. 

The new Marlo packing offers many in- 
herent advantages which have proved to be 
derived from basic advances in packing 
technology. 

(This item supplements Axelson Manu- 
facturing Co., Division of U.S. Industries, 
Inc., data on Pages 371-374 of the Com- 
posit Catalog, 22nd Edition). 


For more data, circle No. E10 on Readers’ 
Service Card, last page this issue. 





Elbow Eyepiece 

A new elbow eyepiece has been added 
to the Gurley Alidade, it has been an- 
nounced by W. & L. E. Gurley. 


The eyepiece was developed to fill the 
need for an instrument which will be 











; 
; 
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ACME | 


DRILLING & 


JARS 
Carbon or Alloy Steel 


You can't see the higher quality steels and the 
controlled heat treating procedures that help make 
Acme jars last longer. Nor can you see the experi- 
ence and integrity that stand behind these Acme 


products. 


ve 
\ 





ft oe ae petit, tli sida soveent 


But you can see the Acme trademark—the stamp i 
that means these jars have passed many exacting 


tests of quality control. 


Acme offers two types of drilling jars—CARBON 
STEEL, first choice with many drillers and ALLOY i | 
STEEL, for extra footage and longer life. \ 


Both type jars are warranted for a specific 
amount of wear—NO time limitation on the warranty. 


Sold through dealers everywhere 





230 





For more data on advertised products, use Readers’ Service Cards, last page. 











easier to read in the field. It extends in 
a diagonal direction from the end of the 
Alidade telescope. It can be rotated in 
any position and read from either side. 


For more data, circle No, Ell on Readers’ 
Service Card, last page this issue. 





Chain Connectors 


Connecting hooks, swivels or rings to 
chain, or repairing chain, is now done 
quickly and easily with the Crosby-Laugh- 
lin Missing Link. In a few seconds the 
halves of Missing Links are joined simply 
by peening together. The resulting con- 
nection is stronger than welding, safer 
than cold shuts or cast links. 

The drop forged, heat-treated halves of 
the Missing Link have integral rivets and 
interlocking lugs which evenly distribute 
the load throughout the link when joined. 

(This item supplements Crosby-Laugh- 
lin Division, American Hoist & Derrick 
Co. on Pages 1414-1415 of the Composite 
Catalog, 22nd Edition.) 


For more data, circle No. E12 on Readers’ 
Service Card, last page this issue. 


Seismic Magnetic Tape 


A seismic- magnetic media transcriber, 
tradenamed Omnitape, has been develop 
by Hale Instruments, Inc. This instrumen- 
tation is available’ to the seismic industry 
for the express purpose of standardizing all 
types of magnetic tapes and discs now in 
popular use. 

The Omnitape permits you to transcribe 
the seismic data from one major tape oF 
magnedisc to any other tape or disc without 
the loss of record fidelity. This is accom- 
plished with a single playback head tran- 
scribing one trace at a time to a single 
recording head, with the heads automati- 
cally moving over to the next trace on the 
respective tapes. 


For more data, circle No. E13 on Readers’ 
Service Card, last page this issue. 
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Another reason 
why it nays 

to buy the me 
with the... 


range 
Bands 


PERFORMANCE PROPERTIES AND SETTING DEPTHS 
LIGHTWEIGHT GRADE E DRILL PIPE 


SIZE (OD) INCHES 2% 


rs + + 


Weight* Lb./Ft 6.85 
Well Thickness Inches 


Tension Dota (Minimum Valves) 
Load at Minimum Vield 194,270 230,760 270,030 328,070 
Equivalent Length 20,450 19,480 19,640 21,870 
Collapse Data (Minimum Valves) 
Collapse Pressure 38 8,080 7,080 6,290 6,140 


Setting Depth (S. F.=1'le) Ft. 14,370 12,590 11,180 10,920 


Interne! Pressure at Minimum Yield PSI 9,600 8,660 7,900 730 


*Tentative API Weights 








a SOC 











High-Pressure Relief Valve 

A snap action, high-pressure relief valve, 
Model 117, for protective use on repressur- 
ing pumps, hydraulic power service, hy- 
draulic pumping units, hydrostatic test sys- 
tems and many other oil field applications, 
is announced by Kinzbach Tool Company, 
Inc. 

Uniquely functional in design, a variety 
of pressure and capacity relationships are 
available with basic components common to 
several assemblies. Available in 4% NPT to 
¥% NPT sizes. 

(This item supplements Kinzbach Tool 
Company, Inc., data on Pages 2873-2892 
of the Composite Catalog, 22nd Edition). 


For more data, circle No. El4 on Readers’ 
Service Card, last page this issue. 





Knuckle-Joint Tubing Swab 


The Guiberson Corporation, one of the 
Dresser Industries, has announced a new 


3 . 4 knuckle-joint tubing swab. Design is such 
A L " | that cups may be changed without tools in 
y e ‘ Se only 10 seconds, on the floor or in the der- 


rick, It is not necessary to lay the swab 


ng ) ‘ fie and sinker bars down, and no pipe wrenches 
SECS ‘or tools of any kind are required. The swab 
ee may be quickly and easily converted toa 


multi-cup swab by merely adding an upper 
mandrel and cup for each extra cup desir 


‘ : 
iS - The upper mandrel is keyed so that 

eet knuckle-joint sockets are held in line; and, 
regardless of how many cups are added, it 
is impossible for the swab to jack-knife and 


* > ul on ° - (ger 
o os : disassemble accidentally, Swivel-knuckle 
Mud QY Graf action of the ball and socket joints allows 


a fast fall, even in crooked tubing. 


; 

‘ \ 

iS the answer | For more data, circle No. E15 on Readers’ 
> Service Card, last page this issue. 


You'll win more than this prize. You'll increase 
drilling efficiency and control your mud better. 
Mud-O-Graf records every variation in mud 
weight, saving time and costly errors in the addi- 
tion of weighting materials. All heavy and light 
streaks in the circulating system and their duration 
are recorded. Mud-O-Graf shows how often the 
hole is filled up when coming out of the hole 
and shows the time of a complete circulation. 
If it’s a question of mud, ask for Mud-O-Graf. 


Cement Transport Trailer 


A cement transport trailer unit of larger 


EN capacity and different design has been m- 
AUTOMATIC TOOL co. troduced by BJ Service, Inc., for use in the 
il well cementing operations. 
it-O-Graf and Rig R ? is co : : 
+ ase * ee to is: ~ crepe Named the 700 ST, the trailer unit has 
eS Ta —_— ie an increased payload capacity of 590 sacks 
of cement and is designed to increase oper 


Lake Charles, la. New Iberia, La. Harvey, La. : ar ° 
ational efficiency by a substantial margin. 


HEmlock 6-2265 EMerson 9-9862 FOrest 6-1441 
For more data, circle No. E16 on Readers’ 
Service Card, last page this issue. 
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Some of National Tube’s most notable contributions to the oil industry: 


National Deoxidized Bessemer Steel Casing and Tubing—Grades H-40, J-55. Especially well 
suited for oil production because of its combination of high yield strength and good ductility. 
National Warm-Worked Casing—Grade N-80. An extremely high-strength casing possessing a 
uniformity of physical properties which gives it high collapse resistance and greatly increased joint 
strength. It is hydrostatically tested to 80% minimum yield strength up to a maximum of 10,000 psi. 
National Deep-Well Casing—The strongest casing produced under API specifications to meet 
constantly increasing depths. Due to the severe service for which it is intended, it is hydrostatically 
tested to 80% minimum yield strength up to a maximum of 10,000 psi. 


National <6> Buttress Thread—Developed to satisfy the need for a casing joint which will safely 
and economically support the weight of deep-well casing. The buttress-thread joint is comparable 
in strength to that of the body of the pipe. 

For further information, write to National Tube Division, United States Steel Corporation, 525 William 
Penn Place, Pittsburgh 30, Pa. Export Distributors: United States Steel Export Company, New York. 


” 


“The world's largest and most experienced manufacturer of tubular products . . . 


National Tube 
Division of 
United States Steel 











Production-Rate Recorder 


A new production-rate recorder, made by 
Odex Engineering, keeps-a complete record 
of flow rates and pump-off conditions, ena- 
bling the operator to isolate cases of erratic 
production. 

A metal stylus, operated by pneumatic 
impulse, marks the time each barrel is pro- 
duced. Clock-driven wax charts require no 
linking. Re-set counter keeps a cumulative 
total of production. Works are enclosed in a 
dust-tight case for maintenance-free oper- 
ation. 





For more data, circle No. E17 on Readers’ 
Service Card, last page this issue. 





WHEELING - | elated Valve navel ; 


A new line of positioning valve actu- 
ators has been introduced by the Bettis 
Corporation for conversion of 3 to 15 psi 
instrument air into high torque operation 
for throttling or positioning plug valves, 
ball valves and butterfly valves and other 
90 degree rotation devices. 

The actuators can develop torque ca- 


iets Y Se ote ‘ ree 


ae pacities up to 4,500 inch pounds on 100 
re hei = ae mY - psi supply air to operate most standard 
: wrench operated valves. 

PLAIN TUBING COUPLINGS A. P. |. a : 
1” to 4—Seamless i The Robotarm position actuator is a 
EXTERNAL UPSET TUBING COUPLINGS A. P. I. fully enclosed cylinder type pneumatic 
%”" to 32'—Seamless — operator with integral rotating drive mech- 
CASING COUPLINGS A. P. I. / ’ anism totally sealed in an oil bath. 
42" to 13%8"'—Long or Short a id ee i 
oF pe (This item supplements Bettis Corp. 
WYSRAIC CONPLNSS _ data on Page 693 of the Composite Cat- 


Ve" to 4’°—Seamless o- 
REAMED AND DRIFTED A. |. 5. I alog, 22nd Edition.) 

“to 12’—Se | : i. . , ’ 

~ ene For more data, circle No. E18 on Readers 


ero ad ee ea Service Card, last page this issue. 


PIPE NIPPLES 
All Sizes and Types 


STEEL BUSHINGS AND PLUGS YY ‘ - 
000 Ib. , —— q 


‘ 
| 





i i ai ts ae 


BN ah 





Baltimore, Md.—Frank Butler, 2301 No. Charles St 
Chicago, Ill.—Harry A. Jay, Suite 1090, Old Colony Bidg. 
: ; Denver, Colo.—W. G. Cline & Co., 4500 Kalamath 

E: é Detroit, Mich.—R. W. Lang, Jr., 505 Park Avenue 

: Erie, Pa.—R. J. Maggi, Box 711 

Falmouth, Mass.—Walter S. Bennett, 5 Belvidere Road 
Grand Rapids, Mich.—R. W. Lang, Jr., 138 Burton SE 
Houston, Tex.—Henry H. Paris Distributor, Inc., Box 932 
independence, Mo.—Craig A. Fross, 3701 Norwood 


SALES Long Island City, N. ¥.—Max Rothenberg Co., Inc., 11-05 38th Ave 
, By Los Angeles, Cal.—James A. Riordan Co., 1400 Santa Fe Ave. i 
‘ Louisville, Ky.—Sid Schultze Co., 849 So. 6th St. 
ie OFFICES ; Narberth, Pa.—Worthington-Grothaus Associates, 105 Forrest Ave. 
&e . : Omaha, Nebr.—Wm. Freiden, Central States Engineering & Sales 













Co., 5101 Blondo St. 
Oswego, N. Y.—Northeastern Associates, Nei! Chatterton, Sec’y, 
P. O. Box 284 
; Portland, Ore.—J. G. Beard Co., 1233 NW 12th Ave. 
4 Richmond, Va.—P. C. Abbott & Co., 15 E. Franklin St. 
St. Louis, Mo.—Walter C. Dollinger Co., 4869 Goodfellow Ave. 
Salt Lake City, Utah—Lovell Company, 29 E. 2nd St. South 
Seattle, Wash.—Ashe & Jones, 819 Thomas St. 


Wauwatosa, Wisc.—W. G. Nelson, P. O. Box 203 
| $nubbing Load Binder 
q RR a SS SINCE 1918 A large coil spring shock absorber built 


into the new Lebus snubbing load binder 
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For economical pumping 


choose from these Bethlehem rods 


These four types of Bethlehem sucker 
rods will handle a wide range of pump- 
ing conditions. Each rod is carefully 
made and thoroughly inspected, and 
can be counted on to keep strings in 
the hole for long periods of time. If 
you have any question about the use 
of these rods, or about Bethlehem’s 
full line of sucker rod accessories, get 
in touch with your Bethlehem sucker- 
rod distributor. Or, if you prefer, the 


-nearest Bethlehem sales office will 


gladly give you full details. 


BETHLEHEM STEEL 


DECEMBER, 1958 WORLD OIL 



























YIELD TENSILE 
HEAT POIN. STRENGTH 
20D TYPE TREATMENT psi pel 
Min. Avy. Min. Av. 
Carbon- 
X2 manganese Normalized 65,000 | 72,000 | 93,000 | 100,000 
Nickel- 
X Mayari chromium Normalized 60,000 65,000 88,000 95,000 
Nickel- Normalized 
46 molybdenum | and tempered 67,000 75,000 82,000 90,000 
Nickel- 
chromium- Normalized 
43 molybdenum | and tempered | 100,000 | 110,000 | 120,000 | 130,000 














BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Distributor: Bethlehem Stee! Export Corporation 


WILY TOPTITL 


BETHLEHEM 


STEEL 





For more data on advertised products, use Readers’ Service Cards, last page. 
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ROUND, STRAIGHT 


BARRELS for 
wrenching. No 
even or tapered 


facestocause 


wrench slips 
wrench locking! 


Catawissa Perfect Seal Pipe Unions are made by Union Specialists from 
80,000-lb. tensile strength steel (ASTM Spec. A-105-55T, Grade II). Steel 
forgings from our own forging mill are closely checked for imperfections 

. and finishing on modern, automatic machines with close inspection dur- 
ing and after production give you pipe unions second to none! 


Get your free copy of Catalog 56 showing the complete Catawissa line .. . 
write direct or stop at your favorite supply store. 


CATAWISSA VALVE & FITTINGS COMPANY e 


for complete, guaranteed pipe union satisfaction 






(CA TAWISSA 












gives you all these 
features for your 
forged steel pipe 
union requirements ¥ / 








UNIFORM WALLS for 
even expansion and 
contraction under 
temperature 
changes. THEY FOL- 
LOW THE PIPE! 


il, he 


CATAWISSA 
BALL-TO-ANGLE SEATS 
give you a ‘‘Perfect Seal"’ 
regardless of pipe align- 
ment! 


/ 


fast 
un- 
sur- MORE THAN ADEQUATE wall thicknesses 
give you Catawissa’s 3-to-1 Safety Factor 
(3000-Ib. service, 9000-Ib. test; 6000-Ib. 


service, 18000-Ib. test)! 


or 


CATAWISSA, PENNA.,, 





| facturing Co., 








. .. at your favorite supply store 


For more dato on advertised products, use Readers’ Service Cards, last page. 





eliminates the extra link problem encoun- 
tered with ordinary binders. 


The spring takes up slack without ex- 
cessive tightening and maintains proper 
tension, even if the load shifts slightly in 
transit. By maintaining tension, damage to 
loads such as gas cylinders, large tanks 
and building stone is prevented. 


Other features of the new Lebus binder 
include flanging of the handle at leverage 
point to prevent spreading, and a heel 
which toggles away from the load to per- 
mit easy release. Ball and socket swivel 
joints on both hook assemblies make con- 
nections easier and assure a_ constant 
straight line pull. 


(This item supplements LeBus Manu- 
Division of American Hoist 
data on Pages 2984-2988 
22nd Edition.) 


& Derrick Co., 
of the Composite Catalog, 


For more data, circle No. E19 on Readers’ 
last page this issue. 


Service Card, 











Permanent Magnet 


A new precision permanent magnet with 
a field strength of 1,717.5 gauss +0.1 per- 
cent and maximum field inhomogeneity at 
gap center of 40 milligauss (23 ppm) over 
a two-inch maximum dimension region, is 
now available from Schlumberger Well 
Surveying Corporation, Ridgefield Instru- 
mentation Division. 

Designated Model 104B, this unit. 
effect a secondary magnetic standard, can 
be used for material analysis by nuclear 
magnetic resonance (NMR) absorption or 
spin echo techniques; specialized NMR 
and EPR research; semi-conductor studies 
using Adiabatic Demagnetization; meas- 
urement of Hall Effect in conductors and 
semi-conductors; and for education and 
training in uses and properties of NMR. 
It is stable in time and temperature. 

(This item supplements Schlumberger 
Well Surveying Corp. data on Pages 4621- 
4652-L of the Composite Catalog, 22nd 
Edition. ) 


For more data, circle No. E20 on Readers’ 


Service Card, last page this issue. 
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extra high 


wire rope gives 
(ou increased 
resistance to 
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LOOK FOR THE YELLOW TRIANGLE 







Double Gray* extra- 
improved plow steel rope 
will give you extra service 
life... where abrasion short- 
ens rope life... where peening 
action on rope wires causes them 
to flatten out and split... where 
crushing against drums, sheaves, or 
adjacent wraps of rope deforms in- 
dividual wires, restricting the very 
necessary minute free rotation of in- 
dividual wires during rope use. 
Double Gray was carefully refined over 
several years, and tested extensively on the 
largest, most powerful wire rope fatigue-testing 
machine in operation anywhere, hefore it was 
released to the field. The resultant harder, stronger 
steel has given Double Gray extra resistance. . . 
resistance that enables Double Gray to quickly - 
repay its slightly higher initial cost in longer life 
and increased safety. 





































*Wickwire Double Gray Wire Rope is 
made of extra-improved plow steel. Fortified 

. by an independent wire rope core of the same 
extra high strength steel, Double Gray has a 15% 
higher breaking strength than the catalog breaking 
strength of an improved plow steel rope with IWRC. 











Send today for your free copy of our booklet on 
Double Gray. Write to: 
Advertising Department, The Colorado Fuel and Iron Corporation, 
575 Madison Avenue, New York 22, N. Y. 
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PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CORPORATION 
THE COLORADO FUEL AND IRON CORPORATION—A 


Rae * Amarillo + Billings + 
Butte * Denver * El Paso + Farmington (N. M.) * Fort Houston ¢ Kansas City * fare 
Odessa (Tex.) * Oklahoma City Phoenix * Pueblo * Soh ‘Lake City + Tulsa * Wichita 
PACIFIC COAST DIVISION—Los Angeles 8. Oakland * Portland * San Francisco * San Leandro 


eattle * Spokane 
WICKWIRE SPENCER STEEL DIVISION—Boston * Buffalo * Chicago * Detro® 


Emlenton (Pa.) * New Orleans * New York * 
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WISCONSIN-POWERED Machine 


Manufacturing Company. 


Service Card, last page this issue. 





Bends Pipe 
to Fit 
Terrain 





WISCONSIN MOTOR 


Mit 


WwW 


242 


...at Pressures 
Up to 


250 TONS! 


ANDLING pipe of any size from 6-in. to 20-in. dia., and up to 

1/-in. thick in the largest size, this Wisconsin-powered “CINCH 
WV Series” Vertical Pipe Bending Machine makes practically any 
desired bend . . . tailor-made to fit the terrain and the contour of 
the space for laying the pipe. 

Even on the greatest angles of the bends, the pipe thickness is 
kept uniform and free from ripples or wrinkles, according to the 
manufacturer, M. J. Crose Mfg. Co., Inc., Tulsa, Okla. The actual 
bending operation is performed by four hydraulic cylinders which 
exert pressures up to 250 tons at the places where pipe is to be 
bent. The hydraulic pump which activates the cylinders, is pow- 
ered by a MODEL VG4D (37 hp.) WISCONSIN HEAVY-DUTY 
AIR-COOLED ENGINE, equipped with electric starting and 
generator. 

In addition to its value in oil field service, this machine is said 
to be an ideal piece of equipment for medium or small-sized con- 
tractors, as a permanent investment. It is not uncommon to see 
one of these small bending machines operating on busy thorough- 
fares in metropolitan areas, where until recently only fittings or 
welding methods were used. 

Wherever there’s a tough power job to be done, you’ll find Wis- 
consin Engines (3 to 56 hp.) delivering High Torque, Load-Hold- 
ing power service . . . operating at temperatures from low sub-zero 
to 140° F. You can’t do better than to specify “WISCONSIN” for 
your equipment. Write for Engine Builetin S-223. 


WRITE T0 HARLEY SALES CO. 


619 SOUTH MAIN STREET © TULSA, OKLAHOMA 
3420 MCKINNEY AVENUE © HOUSTON, TEXAS 
$0S SOUTH MAIN STREET © WICHITA, KANSAS 

—_—_—_———— 
Olt FIELD OSTRIBUTORS FOR WISCONSIN 
ENGINES AND Alt TYPES OF UTILITY UNITS | 


Corporation 
eee ee one, Bae, | 


builder t Heavy-Duty Air-Cooled! yine 





A8-6207 


For more data on advertised products, use Readers’ Service Cards, last page. 


New Well Pumping Units 


Hamer Pumping unit Model A-DRS, pic- 
tured with Sam P. Hamer, for water wells 
and shallow oil wells, the latest addition to 
the line of Hamer pumping units by Hamer 





A small unit with features of the larger 
units, Model A-DR5 has a double reduction 
gear box with Timken tapered roller bear- 
ings, and wrist pins have tapered self-align- 
ing roller bearings. Bronze bushings are in 
the saddle and Pitman bearings. This unit 
has a stroke from 6 inches to 9 inches. 


For more data, circle No. E21 on Readers’ 
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Four-Way Manifold Valve 


Here is a new economy four-way mani- 
fold valve from Enardo Mfg. Co. for 
water-flood projects or primary produc- 
tion. This multi-port valve is designed to 
enable the producer to hook up four wells 
into one valve; with one well on test and 
the other three on production. 

The valve had one 4-inch comingling 
outlet, four 2-inch inlet ports and one 
2-inch test port. Any of the four inlet 
ports can be placed on test simply by 
rotating the handle to that position. The 
valve can be locked in any position. 


(This item supplements Enardo Manu- 
facturing Co. data on Pages 1691-1694 of 
the Composite Catalog, 22nd Edition.) 


For more data, circle No. E22 on Readers’ 
Service Card, last page this issue. 





All Plastic Valve 


The chem-check valve is the latest devel- 
opment of the Chemtrol Company. This all 
plastic check valve is available in PVC 
types I and II, Kralastic, Penton and Pro- 
fax. 

The new valves features include: full-flow 
—low pressure drop; built-in vibration 
damper; operated in any position; all stand- 
ard connectors—thread, socket, flanged, 
Victaulic grooved and replaceable “seat 
seal.” It is available in pipe sizes from 2 
inch to 2 inches and is easily installed and 
serviced. 


For more data, circle No, E23 on Readers’ 
Service Card, last page this issue. 
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HEN a National 130 rig pushes past 25,000 
feet, it’s a cinch no ordinary chain drives can 
withstand the brutal punishment encountered. No 
surprise then that this record smashing Phillips 
Petroleum Rig #27 uses Link-Belt Fatigue Resist- 
ant Roller Chain throughout. Twelve-hour round 
trips .. . hard formations that slowed down drilling 
to two feet an hour—this chain licked every 
challenge 
FR is Link-Belt’s patented (U.S. No. 2,517,497) 
process for compressing the metal around roller 
chain pitch holes . . . the critical areas most vul- 
nerable to fatigue failure. The result: a tremendous = i, i Rem me a 
increase in dynamic strength. And the sort of per- a ~ mes 
formance demonstrated at this Phillips Petroleum 2 ' 
Co. well. 
Catalog 2880 has more facts on FR and all 
Link-Belt oil field equipment. You can get a copy 
at any leading supply store. 
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Well No. 1 uses multiple-width Link-Belt Roller 


DRAWWORKS on Phillips’ record University “EE” ) 
Chain (center) with FR-processed sidebars (top). 








ROLLER CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Indianapolis 6, Houston 1, Dallas 26, Odessa, Tex., New Orleans 16, Shreveport, La., Los Angeles 22 (Montebello), Scarboro 
(Toronto 13); Export Office, New York 7. Distributors in All Fields. 14,999 
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Five “Oilwell” 36-P Triplex Plunger Pumps operate this Lee County, Kentucky, waterflood. A first plant with two 
pumps was installed some two years ago. The second plant with three pumps (illustrated) was added the following year. 


Take the risk out of “put and take” (a= 
with “Oilwell” Pumps and Pumping Units 


N OIL producer in Kentucky has taken the chance out 
A of these “‘put and take” operations by installing five 
“Oilwell” waterflood pumps to put water into the wells 
and 125 “Oilwell” medium-duty pumping units to take 
oil out. 

All these units are designed for continuous, rigorous 
operation with a minimum of attention. Both pumps and 
pumping units incorporate money- and maintenance-sav- 
ing features. 

An important benefit that this operator will enjoy is 
dependable service from a single source . . . the local Oil 
Well Supply Store. Maintenance parts and supplies will 
always be of the same high quality as originally furnished 
with this equipment. And “‘Oilwell’”’ specialists will always 
be available when needed for consultation on any produc- 


tion problems which may arise. 
USS and ‘‘Oilwell’’ are registered trademarks 


Oil Well Supply 
Division of 
United States Steel 


Branches Serving All Oi! Fields - Executive Offices—Dalias, Texas - Area Offices— 
Calgary, Alberta - Casper, Wyoming - Columbus, Ohio - Dalias, Texas - Houston, 
Texas - Tulsa, Okla. - Los Angeles, Calif. - Export Office—30 Rockefeller Plaza, 
New York 20, N. Y. 


This installation is typical of the electric-powered “Oilwell” 25L3 
Pumping Units which are used to take out the oil. 
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D&S TRUCO Tri-Dia JETA 


same amazing results that drillers have had in these 


In every major oil area, through all formations D&S 
Tri-Dia Jet Bits have set unequaled highs in drilling 
for less. In all cases faster penetration rates and longer 
bit life have resulted in substantial over-all rig savings. 
D&S Truco Bits are not “on the shelf” items. Each bit 
is carefully engineered to fit... (1) volume circulated, 
(2) type mud, (3) formation, etc. Only careful plan- 


ning regarding your drilling program can give you the 
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areas ... Mid-Continent area, Rocky Mountain area, 
Permian Basin, Gulf Coast area, Canada, the Middle 


East, Venezuela, and Brazil. 


WRITE TODAY! One of our sales engineers will call 
on you and explain this revolutionary Tri-Dia Dia- 


mond Bit. 


TRUCO DIAMOND BITS 


WORLD OIL 


INC. DIAMOND DRILLING EQUIPMENT 
6210 NORTH CENTRAL EXPRESSWAY | DALLAS, TEXAS 


OFFICES IN ALL PRINCIPAL O1L AREAS 


Ultra Fine Diomond Equipment for the Oilfield 


For more data on advertised products, use Readers’ Service Cards, last page. 








ON Bits! 





... with features that REDUCE cost 
and INCREASE efficiency! 


Field Performance has proven that pistons of this 
new design not only give more piston-rubber service 
life, but also produce higher pump and piston 
efficiencies . . . resulting in unbelievable savings over 
conventional pistons. 

This design requires only three body sizes for the 
full line of rubbers (5” through 8”)... with four 
sizes of rubbers for each body (4-on-1) . . . and the 
body will never wear out. 

Each time you install new rubbers, you renew the 


close original clearance between the piston rubber’s 
metal support and the liner. This feature greatly - 
reduces rubber pinch-off, which causes most piston 
failures. 

But don’t take our word for it! Try them in your 
own pumps, regardless of make, where you can gain 
firsthand knowledge of their performance and cost 
saving features. 


Wilson-Snyder Works, Oj! Well Supply Division of 
United States Steel, Braddock, Pa. 


USS and Wilson-Snyder are registered trademarks 


ASK for them at your oilfield supply store. 


Wilson-Snyder Works 
Oil Well Supply Division 


For more data on advertised products, use Readers’ Service Cards, last page. 
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ANOTHER REASON WHY SECURITY BITS PACE THE INDUSTRY: 







seml-abrasive ° 
formations 


The tensile and compression strength of bit 
components and bit assemblies ore tested | 
by use of Universal load-test equipment — 
capable of producing weight loads of 60 tons. 
The crystalline alignment of steel, here being 
determined by X-ray diffraction, affects the ulti- 
mate performance where strength, fatigue, 
impoct, and hardness are important factors. 





Deeper and faster drilling 
plus new and more effective 
drilling methods have created 
rugged demands on rock bit 
construction. Security rock bits 
are designed and manufactured 
to meet present-day drilling 
_requirements. 

Security’s exceptionally rigid 
inspection procedures insure 
that design and manufacturing 
specifications are met. Begin- 
ning with careful testing of 
mill samples of steel and 
continuing through all manu- 
facturing operations, a min- 
imum of 276 inspections is 
required to insure Security’s 
high quality bit construction. 

These inspection procedures 
include: chemical and spec- 


“= * * acs 





PLANTS: Dallas, Tex. ° Whittier, Calif. 
Manchester, England 


SECURITY ENGINEERING DIVISION, 3400 W. 
Illinois, Dallas, Tex. 


EXPORT OFFICE: P. O. Box 13647, Dallas, Texas 


iret 


AVAILABLE THROUGH YOUR FAVORITE 
ACCREDITED SUPPLY STORE 
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PRECISION BITS SINCE 1931 


Security Gives You 


QUALITY-TESTED 
BITS 


— checked by a minimum of 
276 INSPECTIONS PER BIT! 






trographic analyses . . . carbon 


determination . . . tensile and 
compression testing . . . mag- 
naflux ... metallographic 
examination . . . surface, di- 
mensional, and environmental 
testing. 

Special inspection methods 
developed by Security—and 
used exclusively by Security — 
further assure the dependable 
high quality of Security rock 
bits. Every Security bit is 
inspected through every stage 
of its development and 
construction. This extra care in 
manufacturing bits assures you 
of Security’s greater down-hole 
dependability. 

Write for further informa- 
tion about Security QUALITY- 
TESTED rock bits. 


1) 


CANADA: Security Eng. Conada, Lid., Edmonton, 
& , Canada 
W. MEMISPHERE: Security International C.A., 


as, Venezuela 


Carac 
E. HEMISPHERE: Security Internotione! C.A., 
Lendon, England 


For more data on advertised products, use Readers’ Service Cards, last page 11 
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WHY BUY NATIONAL PACKAGED PRODUCTION EQUIPMENT UNITS . . . 


e Made in shops having the most complete and 
modern facilities available 


e Safe-tested under strictest codes 
e Properly engineered for accessibility 


e Lower cost due to National know-how 


National Packaged Units assure delivery at the location of COM- 
PLETE units ... . skidding, piping, insulation, instrumentation, 
coatings and accessories. “Packaging” by National eliminates the 
purchase and assembly of hundreds of items; eliminates costly 
waiting time and transportation charges rounding up missing 
materials and fittings. 


Through good engineering, design and arrangement, the con- 
nection crew in the field is concerned only with the major product 
lines to and from NATIONAL PACKAGED UNITS. 










Modern facilities include 
sand blasting and coating. 


National can handle all your 
production problems “from the 
wellhead to the consumer.” 
cH 


NATIONAL 


TULSA, OKLAHOMA 




















PRODUCTION 


COSTS can get you 
behind the 8-ball 










Put the dollar sign. of savings 


on that 8-ball = 
ECONOMIZE with NU-TEX 


bottom hole ring pumps», 


® Low First Cost 

® Low Maintenance 

® Production Workhorse of 
the Industry 












AVAILABLE AT ALL 
SUPPLY STORES 







BRADFORD MOTOR WORKS 

General Office and Factory, Bradford, Pennsylvania 
Branch Office and Factory: Tulsa, Oklahoma 
Warehouse: Odessa, Texas 
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Good Wells Make Good News 


A Monthly Report of Successful Well Treatments 


December 1, 1958 


Of all the fracturing services offered by Dowell, there are several reasons why Sandfrac® is 
one of the most popular. Net cost is low because the lease crude or refined oil used as the 
fracturing fluid can usually be sold with well production. Reliability is high because emulsion, 
water block and silicate swelling problems are kept to a minimum. Most important, results 
have been generally excellent and payouts have been fast. Here are four recent jobs that 
illustrate types of wells especially suited to Sandfrac. 


















® Ochiltree County, Texas Panhandle. (New Oil Well) This well was completed 
in the upper Morrow sand of the Farnsworth pool through perforations from 7930 to 
7940 feet. Dowell recommended Sandfrac using lease crude on the basis of tests run 
on formation samples and on the field crude. The treatment was designed to give the 
operator good results with freedom from emulsions and clean-up troubles. 95 barrels 
of lease oil carrying 6000 pounds sand were pumped down casing and into the pay 
at 19 bpm. After clean-up, well produced 39 boph on Railroad Commission Test. 





= San Juan County, New Mexico. (New Gas Well) This well was completed 
through perforations from 6236 to 6248 feet into the Gallup sand. Initial production 
was a non-commercial 5 mcfd. Operator ordered Sandfrac. Dowell injected 19,000 
gallons lease oil with 19,000 pounds sand and 45 perforation ball sealers. Average 
injection rate was 47.6 bpm with a maximum treating pressure of 3600 psi. After 
treatment, well tested 43,193 mcfd. 













= Loving County, Texas. (Old Oil Well) This well was originally completed with 
nitro shots in the Delaware sand at 4335 feet. Production had declined to 8 bopd, 
so the operator ordered Sandfrac. 10,000 gallons lease crude carrying 15,000 pounds 
sand was injected at 30 bpm and 1300 psi. Total cost for Dowell service to operator 
was only $1670. After clean-up, well tested 350 bopd. 


® Garvin County, Oklahoma. (New Oil Weill) This well was completed in the 
Bromide sand of the East Antioch pool. Perforations were from 5602 to 5678 feet. 
Since well would not produce without stimulation, operator ordered Sandfrac. Dowell 
injected 10,000 gallons refined oil with 10,000 pounds sand and 100 pounds of tem- 
porary plugging agent. Injection was down 21-inch tubing at 5200 psi and 8 bpm. 
10 gallons Freflo® was used to aid in clean-up. After treatment, well flowed 240 bopd 
on test. 


For more detailed information or prompt service, call any of the 165 Dowell offices and 
service points. In Canada, call Dowell of Canada, Ltd.; in Venezuela, contact United Oilwell 
Service. Or write Dowell, Tulsa 1, Oklahoma. 


Services for the oil industry <> 
DIVISION OF THE DOW CHEMICAL COMPANY 





































The truth of the old saying, “‘Out 
of sight, out of mind,”’ often 
bothers us. We know that every 
National Supply Store is well- 
stocked with quality equipment 
like these Ajax Engines . . . but 
you'll probably never see much if 
you do all your shopping at the 
counter. In fact, what you see from 
the front counter is such a small 
part of our ample stocks that we’d 
often like to remove it! 

We won’t eliminate this con- 
venience, of course. But we can 
urge you to walk behind it any 
time and get better acquainted 
with the whole National Supply 
Store. You'll see equipment like 


Ajax Engines are typical of the line of quality equipment stocked and distributed through National’s 130 stores. 


You’ll get ideas in our warehouse, too! 


these Ajax Engines . . . Link-Belt 
Chain . . . Oilmaster Pumps .. . 
Tube-Turn fittings . . . Rockwell- 
Nordstrom Valves. The list of out- 
standing equipment is a long one, 
and we’re pleased to be associated 
with every name on it. More im- 
portant, it’s equipment we know 
you can use to operate profitably. 

So shop behind our counter, too 
—in places like the warehouse, 
equipment yard and pump shop. 
It’s a tour you owe to yourself, 
because the “in sight, in mind” 
experience can produce some good 
ideas for improving your own op- 
erations. We know. We’ve seen it 
happen many times. 























This view of a National Wellhead beneath an offshore rig platform shows one of the 
largest wellhead assemblies ever manufactured. 


You get these 6 big advantages 
with National Wellhead Equipment— 


Ease of assembly—tThe overall simplicity of 
National Wellhead design makes every unit easy 
to assemble and maintain. Parts are self-locating 
and self-activating, and no special tools or adjust- 
ments are needed for installation. 


Maximum flexibility— National’s precision- 
engineered units are interchangeable, thus per- 
mitting an unlimited number of combinations to 
meet your specific requirements in size, capacity 
and type. 


3. Pre-tested safety — National's triple-sealed 


Pressure Pack design insures trouble-free per- 
formance and longer service life. Intensive pres- 
sure testing procedures are more severe than those 
specified by API standards. 


Multiple completion designs—There are five 
types of dual string equipment in National’s line 
—all designed for safe, profitable completions in 
a full range of working pressures. National triple 
completion assemblies are also available. 
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A ‘‘flange eye”’ view in National's Houston plant shows the stamping of serial numbers 
on units during the production process. The Houston Plant is devoted exclusively to 
wellhead manufacturing. 


This National Supply dual completion assembly is located 
near Ventura, California. It utilizes the time-proven Laurent* 
seal to give sealed-in-steel construction for the life of the well. 
*Patent No. 2,687,229 


Readily available stocks—Through 
National’s oilfield supply store network—largest 
in the world—you can readily obtain this quality 
wellhead equipment. 


Experienced advisory service—Complete 
advisory service on any wellhead application 
problems is available through any National Store 
or office. An experienced staff of National Well- 
head specialists provides help wherever needed. 


With this group of advantages, you can see why it pays 
to use National Wellhead Equipment and the service 
that comes with it. Ask the National representative 
in your area for full details. 


More National equipment for profitable 
production on the next page. .. 
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National Triplex Pumps are reliable on a host of oilfield pumping jobs including water- 
flooding, salt water disposals, and as power-oil sources for subsurface hydraulic pumps. 


A minimum of pumping downtime 
means low-cost pumping, and 
that’s what you get with National 
Triplex units. They have heavy- 
duty housings and frames, long- 
life bearings, stainless steel valves, 
and National’s time-proven lubri- 
cation systems. 


Get reliable service from precision-made 
National Sucker Rods. They have top re- 
sistance to fatigue, shock, corrosion and 
impulse loads. National Sucker Rods are 
available in a range of grades to meet 
every well condition. 


---and you get low-cost pumping with National Triplex Pumps! 


Plungers, fluid ends and cart- 
ridge-type stuffing boxes are readily 
interchangeable to meet varying 
pressure and volume needs, and 
are available for either corrosive 
or non-corrosive service. In 
every respect, these triplex pumps 
show the quality construction for 


National Pumping Units are manufactured 
in 22 standard combinations, plus various 
long stroke and portable variations. In the 
range of API rated beam loads from 3,200 
to 32,400 Ibs., there's a unit to economi- 
cally meet your needs. 


THE NATIONAL SUPPLY COMPANY 


Subsidiary of Armco Steel Corporation Vi 
4 


TWO GATEWAY CENTER, PITTSBURGH, PA. 
DIVISION OFFICES: Calgary, Dallas, Denver, Houston, Toledo, Torrance, Tulsa 


EXPORT: 600 Fifth Avenue, New York 20, N.Y., U.S.A.; City Wall House, Chiswell Street, London E.C. 1 


which all National Supply equip- 
ment is famous. 

Ask the National representative 
in your area for more information 
on National Triplex Pumps—and 
any of the other dependable pro- 
duction equipment shown on 
this page. 


National Plunger Lift can be the best pro- 
duction method for certain types of wells. 
it uses formation gas or injected gas for 
operation, has low initial and service costs. 
Equipment is also available for gas well 
operation to remove liquids and maintain 
a uniform and increased flow rate of gas. 
















































This Submergible Pump handles corrosive 
salt water for injection. Does its job dependa- 
bly with “K”’ Monel alloy pump shaft, 
Ni-Resist* diffusers, Monel-armored cable. 
Made by Reda Pump Company, Bartlesville, 
Oklahoma. 





Submergible pump 
takes long drink of 
carbonated salt water 


,.-uses “K’’ Monel shaft 


This Reda pump takes a 1400-foot “drink” 
of carbon dioxide-containing water — eco- 
nomically raises it that distance for injection 
into a lease in central Oklahoma. The corro- 
sive water doesn’t chew up the pump shaft 
it’s made of “K” Monel* age-hardenable 
nickel-copper alloy. Turns in extra service, 
too, because of its extra strength. 
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The Reda multistage centrifugal pump is 
widely used to pump oil or water under 
severe conditions. It pumps sandy wells... 
gassy or paraffin-bearing wells . . . crooked 
wells. Most of all — corrosive wells. 


| This pump’s “K” Monel alloy shaft and 
Ni-Resist ductile iron parts make it unusually 
| resistant to corrosion by sulfur-bearing crudes 
and acidic brines. Together with high capac- 
ity and low operating cost, this corrosion- 
resistance enables the pump to extend greatly 
economic well life. The cable supplying 
power to the pump is clad with Monel* 
nickel-copper alloy tape for extra protection 
against corrosion and wear. 
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If you have corrosion problems, you can 
get tools built with Inco Nickel Alloys at vital 
points ... these alloys have excellent strength, 
too. Check your tool supplier. 


See how other producers combat corrosion 
with Inco Nickel Alloys. Write for “Metals 
to Make Petroleum Production Equipment 
Produce More.” * Registered trademark 


THE INTERNATIONAL NICKEL CO., INC. 
67 Wall Street 4s. New York 5, N. Y. 








INCO NICKEL ALLOYS 
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no well is ‘“‘“completed”’... 


BAKER OIL TOOLS, INC. / HOUSTON /LOS ANGELES / NEW YORK 


For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL DECEMBER, 













CAPITOL 


F.$. Screwed and Socket Weld 


Ells & Tees 


STRONGER 


where needed most — at the threads 





Get Capitol EXTRAS 
at no additional cost 


WIDER BANDS give greater strength where strength 
is needed—at the threads . . . plus added wrenching 
surface. 


UNIFORM TOP QUALITY equals or exceeds require- 
ments of MSS-Sp-49 and ASTM-A-105, Grades I and IL. 
Thread gauging better than industry standards .. . 
distinctive protective coating. 


CLEAR MARKINGS on each fitting identify CAP 
brand, size and pressure . . . prevent costly errors. 

For maximum protection against damage to life and 
property, specify Capitol Forged Steel Fittings . . . 
your best assurance of trouble-free installations. 


Be re, 


, ee 
eae 


Se ee ee ae i 
(3 ergy 
bie oe 


MFG. & SUPPLY CO. 
COLUMBUS, OHIO 
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MORE WAYS THAN ONE 


| TO BE AN OIL MAN 






















Ask the toolpusher what he is, and he says he’s an 
oil man. Ask the mud dealer, the wire line operator, 
the supplier. Ask the tool rental man, ask the man 
*dozing the slush pits, the drilling contractor, the 
producer. They are all oil men. And the oil industry 


depends on all of them and many more. 


The Oil and Gas Department of The National Bank 
of Commerce of Houston has helped and is helping 
all of these oil men. The Commerce can help you 


because it knows what it’s talking about, and, even 





more important from your point of view, it knows ‘ 

what you’re talking about. If you are planning to ‘ 

drill, if you are planning to extend needed services, : 
if you are in the oil business, you'll find that The 

National Bank of Commerce will help you all the way. f 

E. O. Buck, senior vice president . 

Oil and Gas Department. 0 

MEMBER THE NATIONAL BANK OF : 

DEPOSIT 

INSURANCE OF HOUSTON 
CORPORATION GULF BUILDING MAIN AT RUSK HOUSTON 


Facilities of the Oil and Gas Department of The National Bank 
of Commerce of Houston are available in Wyoming, Nebraska, 
Colorado, New Mexico, Louisiana, Mississippi, and Texas. 
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re tube problems? 





Let Timken Company metallurgists select the one steel 
analysis that gives you maximum tube life per dollar 


gosagutcts of high temperature steels can handle 
the combination of pressure, temperature and 
corrosion that your operation creates. But only one 
steel analysis can handle your problem in the most 
economical way, give you maximum tube life per dollar. 

Timken Company metallurgists can find it for you 
fast. They’re recognized experts in high temperature 
steels because they’re backed up by more than 25 years 
of research and experience. They’ve solved hundreds 
of industry’s toughest pressure problems—economi- 
cally. Ask these experts for help and you can be sure 
of getting the best possible tube life per dollar. 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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And we've got the steels to do the trick. You can get 
Timken® seamless pressure tubes in sizes up to 11” | 
O.D. x 3%” wall—available in all stainless and alloy 
grades to meet almost any combination of operating 
conditions. And because we make only electric 
furnace fine alloy steel, you can be sure of accurate 
analysis, uniformity from heat to heat, order to order, 


. tube to tube. 


Why not save money by letting Timken Company 
metallurgists solve your pressure problem? The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ““TIMROSCO”’. 


STEEL 
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designed for 
target accuracy... 


HALLIBURTON 


MEASURING EQUIPMENT 


First in the field... First in performance... this is the 
record Halliburton has achieved in the development and 
pioneering of Measuring Devices. Halliburton has 
maintained constant leadership in advancing improved 
Measuring Equipment through continuous research, 
keeping pace with current demands. 

Many different types and varieties of manually operated 
or power-driven measuring assemblies can be selected 


for your specific requirements, with the assurance of 
accuracy, simplicity and effectiveness. 

Your local Halliburton Representative will gladly 
assist in analyzing your needs and help to select the 
units best suited for your particular operation. . . call 
him today. 






MEASURING EQUIPMENT... 
FOR WELL CALCULATED MEASUREMENTS 


HALLIBURTON 


MEASURING LINES 


Halliburton has more years experience with 
rounded steel measuring Itnes than all other organiza- 
tions of its kind. Changing field requirements and 
modern operations demand even more rigid specifi- 
cations, permitting only those lines that do the best 
job to be offered. Your requirements determine which 
is most suitable... 


' ? 
| ' 





” Regular, Bright and improved | * Stainless Steel—designed for | * Galvanized Steel, Zinc Impreg- GALVANIZED LINE 
Steel — for economical use in longer life when attacked by nated—will not rust, check or peel 
wells under normal condition sour crude oil or gas. under normal operating conditions. 
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LATCH TYPE HAY PULLEY 
WITH LINE WIPER 





This standard assembly is recom- 
mended for paraffin cleaning and may 
be used to run line in open hole, drill 
pipe, tubing or casing. The Halliburton 
Measuring Line Wiper keeps line 
clean and assures greater accuracy and 
longer life. 


REGULAR DUTY TYPE 
POWER-DRIVEN 


Designed for fast, efficient service on 
light measuring operations. Driven by 
single cylinder, air-cooled, 4.3 H.P. 
Briggs and Stratton gasoline engine with 
gear reduction power take-off. Reel is 
equipped with V-Belt Drive, V-Belt Idler 
Pulley Clutch Assembly and will carry 
8000’ of .092” dia. measuring line. 





EXTRA-HEAVY DUTY POWER-DRIVEN 
(Three Speed Transmission) 


Designed for accurate and efficient measuring in the deepest wells under 
the most rugged conditions. Used where dependable electric AC power is 
available. Measuring Assembly is powered by a 5 H.P., 220-440 volt, 3 
phase, 60 cycle uni-closed variable speed electric motor. (Explosion proof 
motor is available at additional cost.) The unit features a mechanical 
transmission, with three speeds forward and one speed in reverse, for 
Operations where unusually low line speeds or maximum line pull are 
required. This Extra Heavy Duty Reel Assembly will carry 14,000’ of 
092” dia. measuring line. 














4 $& ev t€¢ a Cenmrtreeds.. 


HALLIBURTON MEASURING EQUIPMENT 


HALLIBURTON OIL WELL CEMENTING COMPANY + DUNCAN, OKLAHOMA 


STUFFING BOX AND 
STAFF ASSEMBLY 


Recommended for measuring in open 
hole or casing while well is shut in 
under pressure up to 15,000 psi. 
The wearing surface of measuring line 
sheave is made of durable, long-wearing 
material and is precision designed. 


AIR-POWERED 
MEASURING ASSEMBLY 


Driven by compressed air power for 
greater safety and flexibility. Suited for 
well measurements requiring high 
starting torque, accurately controlled 
variable speed, or where possible safety 
hazards exist. Powered by radial 5- 
cylinder air motor, with built-in gear 
reduction. 

















SUPER DUTY TYPE 
POWER-DRIVEN 


Designed for measuring work requir- 
ing large amounts of Measuring Line or 
small amounts of cable used in wire line 
services. Powered by a Wisconsin AEN 
8.25 H.P. engine with a 6.1 clutch 
reduction. Super Duty Reel is capable 
of performing severe oil field wire line 
and conductor work and will carry 3000’ 
of 54g” dia. cable. 
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DECEMBER, 1958 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 


35 








Completely dependable 


The superior performance of W-K-M pro- 
duction valves is attested by the experi- 
ence of users. 


These valves have earned a reputation 
that inspires confidence throughout the 
world. Field men recommend them; engi- 
neers specify their use. 


W-K-M valves set industry standards for 
design . . . reliability . . . easy operation 
. and long-range economy. 


On hand at your supply store 


The most used sizes of W-K-M gate 
valves are carried by supply stores every- 
where. Special sizes and special designs 
are produced as you need them. 


WRITE FOR CATALOG 200 
which describes W-K-M 
Through-Conduit Gate Valves 
for oilfield services. 








On-the-line overhaul! 





















F'ast, easy overhaul of W-K-M Gate Valves while 
on the line saves you time and money and contributes 
to the overall efficient performance and long-range 
economy that W-K-M valves are noted for. 

Other benefits include parallel expanding gates, 
controlled force seating, free flow through the valve 
without any more turbulence or pressure drop than 
through a smooth-wall pipe, Teflon seat inserts (in all 
valves up to 5,000 psi working pressure), and super- 
finished stems. 

Available in standard types, balanced stem%*, re- 
cessed body, dual ‘and triple completion types. Sizes 
range from 112” through 7” for pressures ranging from 
500 to 15,000 psi working pressure. 


* Illustrated above right 


c 7 
FE pivision of QCf inpusTRIES | 
rt INCORPORATED | 

P.O. BOX 2117, HOUSTON, TEXAS 
Export Office: 45 ROCKEFELLER PLAZA, NEW YORK, N v J 
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Cementing and fracturing hose 
of steel, comprising Chiksan 
Joints and Weco Unions, have 
long been standard equipment 
with service companies. 


n N : : i | 


Chiksan has developed a new kind of swivel 

joint for oil well cementing. This joint has a 

wide turning radius and a new process-hard- 

ened steel to minimize cavitation and wash- 

out, plus a new wedge-shaped packing that 

cannot be sucked into the stream. It’s called 

the Longsweep and it has produced highly. 
spectacular results. 

In two years of field testing, this new joint 
has proved itself better than any previous 
cementing joint ever used. Cementers report 
a minimum of 3-to-1 service life over old 
joints. This newest development is another 
Chiksan effort to reduce drilling costs. 


LUIKSAN ONGSWECEP swiver soinr 


triples cementing hose service life... 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


58-35 


CHIKSAN COMPANY — Brea, Calif. * Chicago 5, Ill. * Newark 2, N.J. * Weco (Division), Houston 1, Texas * Subsidiaries: Chiksan Export Co, * Chiksan of Canada, Ltd. 
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/ //_~ CENTRIFUGAL PUMP 


\\ 


A\ 





‘ 
\ 


TPN 


35,000 psi 


: [FR] In 
*hi-psi ... high pressures, 


‘measured in pounds per square inch. 
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RECIPROCATING COMPRESSORS \ 








These gauges show high levels of gas and 
liquid pressures created by machines de- 
signed and built by Ingersoll-Rand. 


Such pressures have not always been 
practical. Most top levels have crept up 
little by little as new processes in indus- 
try demanded higher and still higher 
pressures. Those indicated here are bold 
advances, much higher than the pre- 
ceding highs. Each is another building 
block in the foundation of experience. 


Through a half century of such ex- 
perience Ingersoll-Rand has been closely 
associated with the process and petro- 
chemical industries. If you need to com- 
press.a gas,or pump a liquid at any 
pressure you choose to call high, take 
advantage of Ingersoll-Rand’s experi- 
ence that has continuously set the pace 
in high-pressures. 


I; Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 
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. REPUBLIC stands ready to 
| serve the Petroleum Producer 











. Oil production financing is more than a specialty at 
Republic National Bank of Dallas... it is a major factor 

in this Bank’s leadership in the Southwest. Republic’s Oil © 
Department offers you the services of the South’s largest staff of 
petroleum experts . . . men who know the right 
answer to your financing problem. It 


pays to...rely on Republic! 


MEMBER FEDERAL DEPOSIT 


INSURANCE CORPORATION ADDED STRENGTH YOU CAN BANK ON 
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S en _— 3 
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bial 


CAPITAL FUNDS OVER $90,000,000 
LARGEST IN THE SOUTH 
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BIG THINGS HAVE HAPPENED AT REED 
... AND THIS IS ONLY THE BEGINNING 


Changes, improvements and progress have resulted 
in this vastly improved Reed “Y” Series Rock Bit. 


Here you see the effect of continuing research pointed toward better bit perform- 
ance. The result: the best rock bit modern engineering principles, thorough field 
testing, absolute quality control and exacting manufacturing can produce. 

Let the new Reed box and bit colors serve as a daily reminder of the new 
Reed improvements in design, metallurgy, teeth and bearings. They are combined 
in perfect balance to give you faster penetration and full gauge hole in every 
formation you drill. 

You'll be money ahead on your next well by running Reed bits all the way. 
Give your Reed Representative the opportunity to tell you in detail about this 
new bit or write for our new booklet, ‘“The Why of the ‘Y’.” 





REED’S ROLLIN’ 


REED ROLLER BIT COMPANY 


Houston I, Texas 


F COAST, Mw NTINENT, ROCKY NT ANT ANADIAN DISTRIBUTOR FOR MARTIN-DECKER PRODUCTS 
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DIVISIONS OF PETROLITE CORPORATION 


369 Marshall Avenue + Saint Lovis 19, Missouri Pa 


‘5515 Telegraph Road . Lae Angaiee 25, ST 


Chemicals and Services 
for. the Petroleum Industry — 
DEMULSIFICATION « DESALTING | 
CORROSION INHIBITING + PARAFFIN | 
- REMOVAL +« SCALE PREVENTION 


WATER DE-OILING « INJECTIVITY 
STIMULATION 


TPR-58.3 
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WHEN YOUR OPERATION 
LOOKS LIKE THIS 


whether it’s in a pumping well, 
flowing well, flowline, 
pipeline or storage tank... 


BECAUSE OF THIS 


efficiency-robbing paraffin deposits that 
accumulate on well tubing and rods, 

cut the effective diameter of pipe, or 

cause a loss in valuable storage tank capacity ... 


THEN YOU NEED THIS 


THE SAFE, EFFICIENT 
CHLORIDE-FREE WAY 
TO REMOVE PARAFFIN DEPOSITS 


SOLVO contains 
neither carbon bisulfide 
nor carbon tetrachloride 


SEND FOR... 


FREE Iilustrated brochure! 
(Send to Address Nearest You) 


. 





Fes ase 22a ae 








be | 
i TRETOLITE COMPANY t 
f 369 Marshall Ave. + St. Louis 19, Mo. | 
§ 5515 Telegraph Road + Los Angeles 22, California 7 
i Gentlemen: I’m interested in new chloride-freeSOLVO. 
i Send new brochure. t 
3 a 
§ Name_ ‘ ares * a 
i i 
g Address } 
{ ; i 
i City. one. State. ' 
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THERE IS NO BETTER TIME to take a close look at the wire rope you use. A look that 
assures you that for dollars spent you get services rendered. The rope you can look 
at with assurance is Roebling Royal Blue Wire Rope. It has been thoroughly tested 
in our laboratories and proved in the field. It will repay you in hard work for every dol- 
lar you spend. You get your money’s worth. You get Roebling Royal Blue Wire Rope. 


ROEBLING 


Branch Offices in Principal Cities 
D ESIGN ’ Subsidiary of The Colorado Fuel and Iron Corporation 


FOR WIRE ROPE 
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THAT GAVE US A 75 PER CENT REDUCTION IN THE AMOUNT OF GAS 
REQUIRED TO PRODUCE THE WELL, PLUS A DIRECT SAVINGS IN GAS 


WE REDUCED THE GAS-FLUID RATIO COMPRESSION COSTS PER BARREL OF OIL PRODUCED. WHAT’S MORE, WE 


DIDN’T HAVE TO RESPACE THE MANDRELS TO DO IT. YOU SEE, THE TYPE F 

















ON OUR NO. 1 WELL BY 6,900 CU. FT./BBL. — HAS A RESILIENT MAIN VALVE ELEMENT LIKE THIS IN IT WHICH ACTS AS A VARI- 
: ABLE ORIFICE. THIS GIVES US CONTROL OF INJECTION GAS AT THE SURFACE. 
AND INCREASED OIL PRODUCTION 20 PER CENT — THERE ARE NO CHOKES IN THE VALVE TO RESTRICT GAS FLOW. IN FACT, 


THE TYPE F HAS AN EXTRA LARGE GAS FLOW PORT AREA TO PASS A MAXI- 


WHEN WE SWITCHED TO TYPE F OTIS MUM AMOUNT OF GAS AT A MINIMUM PRESSURE, WHEN NECESSARY. 
RETRIEVABLE GAS LIFT VALVES. 











THIS IS HOW THE TYPE F WORKS. THE AREA ABOVE THE SLOTTED PORTS 
IS THE DOME PRESSURE AREA. PRESSURE IN THE DOME HOLDS THE MAIN 
VALVE ELEMENT CLOSED ACROSS THE SLOTS IN THE VALVE BODY. THE MAIN 
VALVE FLEXES TO ADMIT GAS WHEN PRESSURE IN THE ANNULUS EXCEEDS THE 
SET PRESSURE OF THE VALVE BY AS LITTLE AS ONE OR TWO POUNDS, 
INCIDENTALLY, BOTH THE DOME AREA AND THE PORT AREA IN THE TYPE F 
OTIS VALVE ARE EXTRA LARGE. 





























; ONE REASON TYPE F SERIES otis VALVES ARE SO EFFICIENT IS BECAUSE 3 


“OF THE CHECK VALVE. AS | SAID, IT'S NORMALLY CLOSED —DOESN’T REQUIRE 
VELOCITY TO CLOSE; OPENS ONLY TO PASS THE SYSTEM GAS DURING INJEC- 
TION; GIVES A BUBBLE-TIGHT SEAL EVEN IN SAND-LADEN FLUIDS, AND 

ELIMINATES VALVE WASH-OUT. 


GAS ENTERS THROUGH THE PORTS, PASSES THROUGH A FINNED RETAINER, 
ACROSS THE RESILIENT CHECK VALVE (WHICH IS NORMALLY CLOSED), AND 
OUT THE BOTTOM OF THE VALVE. BECAUSE OF THE DESIGN, THE VALVES HAVE 
BUT ONE OPENING AND CLOSING PRESSURE — THAT’S THE PRE-SET PRESSURE. 






























| (lle S IF YOU HAVE M OR K SERIES ECCENTRIC SIDE-POCKET MANDRELS 
THERE ARE MANY OTHER ADVANTAGES IN USING OTIS RETRIEVABLE GAS IN YOUR WELLS, AND YOU’RE LOOKING FOR WAYS TO IMPROVE 

LIFT VALVES. THEY HAVE NO MOVING METAL PARTS, NO METALBELLOWS TO. ~ THE EFFICIENCY OF YOUR GAS LIFT INSTALLATIONS, 
FATIGUE, NO METAL-TO-METAL SEAL NOR STEM AND SEAT TO WEAR AND CUT YOU SHOULD RUN TYPE F OR FK ONS REIREVARE 
, GAS LIFT VALVES. YOU'LL GET BETTER CONTROL OF 

OUT, AND YOU DON’T HAVE TO RETRIEVE OR MODIFY THE VALVES TO YOUR GAS — AT THE SURFACE, WHERE YOU WANT 


CHANGE FROM CONTINUOUS TO INTERMITTENT LIFT, OR VICE VERSA. IT— WHICH CAN MEAN A LOWER LIFTING COST. GIVE 
YOUR WELLS A NEW LIFT—RUN OTIS GAS LIFT VALVES. 


OTIS "Fuki Cas Lf Conltel ” 
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MUDWONDER MUDLINE VALVES 


Figs. 2128-3128 


Fer pressures to 2,000-3,000 ib WOG 
Bolted bonnets, screwed ov 


flanged ends 


GLOBE STOP VALVE 
Fig. 2698 
Fer pressures to 2,000 ib WOG 

Union bonnet, screwed or socket? 


welding ends 


For more data on advertised products, use Readers’ Service Cards, last page. 


Rockwell-Built Edward Stee! 





GLOBE STOP VALVE 
Fig. 158 
For pressures to 10,000 ib WOG 

Screwed bonnet, screwed or secke? 


welding ends 


BALL CHECK VALVE 
Fig. 4632 
For steam pressures fo 600 Ib A.S.A. 
(2,000 ib WOG) 
Horizontal or vertical 
Bolted cover, screwed 


welding ends 
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GLOBE GAGE VALVE 
Fig. 152 
For pressures to 4,000 ib WOG 


Screwed or union bonnet, 
screwed ends 








BALL CHECK VALVES 

Figs. 5160-9160 

For pressures to 5,000-10,000 
lb WOG 


Horizontal or vertical, screwed 
covers, flanged ends 
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Valves Work Everywhere 


in drilling... production...refining... 


Edward valves are on the job, no matter where you 
look. From the towering derricks of Northern Alberta to 
offshore rigs on the Gulf... from refineries on the Jersey 
Flats to California natural gas plants...the word is— 
““You buy a better valve from Edward!” 


Edward Globe Valves 

Bodies are drop-forged steel, for greater strength and 
resistance to erosion. Large-diameter handwheels permit 
operation without a wrench or cheater; cross-arm Impactor* 
handle for quick, tight closing is standard on 2” Fig. 158. 
Figures 158 and 2698 have replaceable seats. Disks—both 
plug and needle types—are carefully aligned, and seats 
are lapped for tight sealing. Stems are EValloy,* an ex- 
clusive Edward stainless steel, centerless ground to a fine 
finish. Carefully machined Acme stem threads assure easy 
operation. Bonnet threads plated by an exclusive EValiz- 
ing* process for maximum resistance to wear and corrosion. 
Deep stuffing boxes, with exclusive EValpak* asbestos- 
graphite packing, assure a tight seal with minimum resist- 
ance to stem turning. 


Edward Ball Check Valves 
Identical to Edward globe stop valves in body and seat 
features. Rolled steel bonnet with integral ribs to guide 
ball accurately. Ball is corrosion-resistant high carbon stain- 
less steel, precision-ground for tight seating. High carbon 
stainless steel spring gives positive aid in seating ball. 


Edward Mudwonder Valves 

Body and bonnet are high-strength alloy steel with 
heavy body-bonnet cover flanges. Accurately machined to 
assure drop-tight sealing under extreme pressures. Double- 
threaded yoke bushing, completely enclosed, gives 2-to-1 
ratio. Corrosion-resistant stainless steel stem with slotted 
gate coupling to eliminate bending or binding. Gate is 
hard chrome plated to reduce friction, resist erosion and 
abrasion. Seat insert of resilient buna—N synthetic rubber, 
molded integrally over steel wear rings. Seat and gate 
easily replaced without removing Mudwonder* from line. 


WHERE CAN YOU USE EDWARD VALVES? 


Our customers report complete satisfaction in the use of 
Edward valves for water flood service .. . throttling ... on 
high-pressure heaters, treaters and separators... on pres- 
sure vessel controls . . . on headers and flow lines to heaters 
and exchangers... for manifold service ...in gasoline or 
gas sulfur extraction plants... for “‘unloading’”’ valves at 
gas compressor stations...and in many other applica- 
tions. You name your need .. . let your Edward represent- 
ative show how to. fulfill it with versatile, economical, 
completely dependable Edward valves. They are avail- 
able from your favorite oil field supply store, from your 
industrial distributor, or direct from Edward Valves, Inc., 
1200 W. 145th Street, East Chicago, Indiana (Subsidiary 
of Rockwell Manufacturing Company). Represented in 
Canada by Lytle Engineering Specialties, Ltd., Montreal, 
and Rotary Sales & Service, Ltd., Edmonton. 
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EDWARD STEEL VALVES 


ROCKWELL® 








Edward builds a complete line of forged and cast steel valves from 4” 
to 18”; in globe and angle stop, gate, non-return, check, blow-off, stop- 
check, relief, hydraulic, instrument, gage and special designs; for pressures 
up to 10,000 Ibs; with pressure-seal, bolted, union or welded bonnets; 
with screwed, welding or flanged ends. *T.M. Reg. U.S. Pat. Off. 











a. 2” Fig. 158 valves in service on heater by-pass lines 
in Louisiana oil fields. Note Impactor handles for quick, easy 
closing against high pressures. 





D sic. 2698 valves on cooling coils of natural gas cooler. 
Scene: New Mexico field processing plant. Lubricated plug valves 
in photo are Rockwell-Nordstrom. 





° WE Edward forged steel globe valves (Fig. 2698) 
throttle the flow on this West Texas water flood. Owner reports 
absolutely no maintenance costs in two years (over 4,000,000 
barrels of water)! 
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ClayJecto 


Cyclone action 
does it! 


The action of the Dorr-Oliver ClayJector is demon- 
strated above. Cyclonic forces up to 8,000 “g's” 
developed when mud is whirled under pressure in a 
conical DorrClone® classifier, cause heavy barite 
solids to be thrown to the walls and down to the 
apex valve at the bottom, while lighter solids are dis- 
charged at the overfow at the top. Four DorrClones 
manifolded about a common feed, overflow and 
underflow housing form a complete unit 


Maximum recovery of barites for re-use and 
elmination of troublesome clays and drilled 
solids from the drilling mud not only pays off 
in savings of valuable weighting material, but 
also results in faster drilling and longer bit life. 

The key to these savings is the Dorr-Oliver 
ClayJector classifier, developed for oil-field 
service through the combined efforts of Dorr- 
Oliver, Inc. and Salt Water Control, Inc.; it 
represents today’s latest development for 
optimum control of weighted muds. A recent 


Saved $32,569 | 


in 41 days of 
drilling! 


cost comparison analysis of one hole drilled 
without a ClayJector and a sidetrack hole 
drilled with it showed that savings with the 
ClayJector amounted to $32,569 in 41 days— 
or $795 per day !* 

The ClayJector is mechanically simple, con- 
tains no moving parts, operates with mini- 
mum attention. For more information, contact 
our U.S. Sales Representative, Salt Water 
Control, Inc., 1211 Fort Worth National Bank 
Building, Fort Worth 2, Texas. 


*Name and Statistics available on reques!. 


ClayJector & DorrClone are Trademarks of Dorr-Oliver Incorporated 
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WORLD - WIDE RESEARCH 


ENGINEERING EQUIPMENT 


CONNECTICUT 


WORLD OIL 
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AY 


Vesele | Vianoce 
Stastny Novy Rok 


WE FEEL THAT THIS YEAR SHOULD NOT 
PASS WITHOUT OUR EXPRESSION OF 
FRIENDSHIP. WE WISH YOU AND YOURS 
A HAPPY AND PROSPEROUS NEW YEAR 


> 


FLUID PACKED PUMP CO. 


PLANT AND MAIN OFFICE, LOS NIETOS, CALIFORNIA 
































“Neoprene coated nylon shelters have given us 
dependable, low cost protection” 


reports Mr. Wendell C. Peel, President, Peel Brothers, Inc., Drilling Contractors 













“For the past four years, we have used neoprene Du Pont neoprene is outstanding among synthetic 
coated oil rig shelters and have been satisfied with rubbers for its ability to give long, trouble-free serv- ' 
their performance,” continues Mr. Peel. ‘““Where fre- ice under adverse conditions. Hose, pipe wipers, port- ) 
quent moves and quick rigging up are involved, a able storage tanks, gaskets, desander liners are just 
lightweight shelter means less bulk, and less time — a few of the oil field products made with neoprene. ‘ 
needed to put the shelter in place.”’ Ask your supplier for more details about neoprene ‘ 
; , oil field products. E, 1. du Pont de Nemours & Co. 
Neoprene coated nylon shelters can be quickly erected | I : ; Feige ‘ 

: (Inc.), Elastomer Chemicals Dept., Wilmington 98, P 
ind easily dismantled; keeps crating costs to a min- 

Delaware. 

imum. A neoprene coating is weather resistant. It P 
retains its flexibility during summer heat and low 
winter temperatures . .. provides durable protec- € 






tion from snow, sleet, rain and sun. Drilling rigs 






ean be operated at higher efficiencies and with LL ——— 


lower « perating costs when men and equipment are NEOPREN rc. 


sheltered from severe weather conditions. In addition 






to being oil and grease resistant, neoprene will not Better Things for Better Living 
support combustion. ... through Chemistry 












to 
¢ Oil field shelters of neoprene coated nylon, Al 
manufactured by the Langdon Manufacturing 
Company, protect engine and pump house units. 
Ru 
Dri 
The 
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NEW 


ALUMINUM RIB STABILIZER 


For drilling straighter holes in crooked hole country. Proven safe, 
dependable and economical in extensive field testing in the mid- 
continent area. 


The aluminum ribs are bonded to the body of the stabilizer sleeve 
with rubber to provide flexibility. New design ‘“‘prow-like’’ ends 
of ribs channel drilling fluid and cuttings into deeper spaces 
between ribs to provide better circulation passage. 


SAFETY FEATURES INCLUDE: 


@ Aluminum ribs readily drillable in case of ‘‘wash-over.”’ 
@ Drilco safety lock prevents rotation of sleeve during ‘‘wash-over.”’ 


@ Free vertical travel of sleeve on body acts like a jar to free 
sleeve in tight hole. 


@ Long fishing neck below all joints provides easy pick up with 
overshot in case of joint failure. 


@ Centering effect of stabilizer holding drill collars off wall of 
hole prevents “wall sticking’’ 


FIRST 


to build non-rotating stabilizers for ALL FORMATIONS. 














Aluminum Rib For — shale — anaydrite and salt — 
softer unconsolidated formation 





Rubber Rib For — lime — dolomite — chert — harder 
consolidated formation 













~_ Ol TOOLS inc 





Drawer 3135 \ Midland, Texas 


Drill Collar Stabilizers ——- Rotary Reamers — Drill Collars 
Subs — Drill Collar Torque Indicators 


The Aluminum Rib Stabilizer is a new tool 
. .. @ research development 


DRILC 
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You can be when you 


all the way! 








ee GAS ENGINES 
8 A ton PRESSURE PUMPS 


The good hard sense in going “AJAX all the 
way” shows up year after- year. Match an 
Hanis Wert Tones waterflood installation— Ajax Gas Engine with an Ajax Pump and you get a bal- 
four Ajax Engines driving four Ajax Pumps. anced workhorse team. You get undivided responsibility 
. for maintenance. You benefit by a single interest of the 
builder in the performance of engine and pump alike. @ Small 
wonder that experienced production men agree, “If you 
want to be sure of your waterflood jobs—go AJAX all the 
way!” Ask your supply man. 








IRON WORKS 


Builders of GAS AND OIL ENGINES + PRESSURE PUMPS 


CORRY, PENNSYLVANIA 
Oil Field Distributors: THE NATIONAL SUPPLY CO., PITTSBURGH, PA. * R. B. MOORE 
SUPPLY CO., BOLIVAR, N.Y. * BETHLEHEM SUPPLY CO., TULSA, OKLAHOMA 








INTERNATIONAL DISTRIBUTORS 
of Quality Oil Well Drilling Equipment 
ii ——— 
Beck ‘‘Melloblu’’ Gas Burners <5 
Byron Jackson Products 
Chain Belt Company Sprocket & Roller Chain 
Hughes Rock Bits and Tool Joints 
Lucey Boilers and Insulation Casings 
Mission Pistons, Liners, and Valves 
Parkersburg Derricks, Brakes, and Tanks 
Pittsburgh Steel Oil Country Tubular Goods 
Reddaway Brake Blocks and Linings 
Reed Rock Bits and Tool Joints 


Security Engineering Products 


Thermactor Electric Oil Well Heaters 


Totco Drift and Directional Recorders 
Union Wire Rope and Tuffy Slings 
Wheland Rotary Drilling Equipment 


4 
UC ae 
LUCEY EXPORT CORPORATION 


233 BROADWAY, NEW YORK 7, N. Y. 


Pretecca, Urbanizacion Sucre, Maracaibo, Venezuela 
Calle Defensa 320, Buenos Aires, Argentina 

Broad Street House, London E.C.2, England 

Rua do Carmo, 8-7°, Rio de Janeiro, Brazil 

Calgary and Edmonton, Alberta, Canada 

West Building, Houston, Texas 





DECEMBER, 1958 WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 





BEFORE RODINE was adopted. Note the 
complete breakdown of the walls of the 
down-well tubing and casing. 





AFTER RODINE was put to use. Though 
the well is highly acidic, little corrosion of 
the tubing and casing occurs now. 


BT Pea wwnserre désneason sn swear 


WELLS, 


CONDENSATE WELLS, AND SECONDARY RECOVERY 


OPERATIONS =COSTS ONLY PENNIES A DAY 





Formerly AMERICAN CHEMICAL PAINT COMPANY 
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For just a few pennies a day you can minimize corrosion that costs 
you thousands of dollars annually. ACP Rodine will inhibit corro- 
sion, cut maintenance and replacement costs, help prevent loss of 
production. It is readily soluble in water and brine, is effective over 
200°F, can be added to the well by slugging (since it is heavier 
than the crude, it rapidly sinks into the water layer at the bottom 
of the well), or by proportioning pumps. And it does not promote 
or stabilize emulsion. 


Specify whether your corrosion problem is in sweet wells, con- 
densate wells, or secondary recovery operations. We’ll send tech- 
nical data and samples. Or our field engineering staff will cooperate 
with you in corrosion studies, including coupon service and fluid 
analysis. 


Amchem Products, Inc. ambier 2s, Pa. 





CHEMICALS 


PROCESSES New Chemical Horizons for Industry and Agriculture 














DETROIT, MICH. + ST. JOSEPH, MO. + NILES, CALIF. » WINDSOR, ONT. 
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Theo N. Law, Falcon 

Seaboard’s diesel elec- 
tric, submersible drill 
barge, equipped with 
Goodall Rotary Hose 


prescribed when only 
the best is good enough 


For example, Falcon Seaboard could not afford less than the best rotary hose 
for their shallow-water drill barge. Consequently, Goodall Rotary Hose was selected 
to be used on the barge’s 1500 hp mud pump—the largest on the market. The Theo 

Law was still on location and drilling beyond 14,987 feet when last reported. 
Guaranteed Goodall Rotary Hose cantinues to give dependable performance. 





For a rotary hose that will withstand the highest drilling pressures produced 
on any rig now in use—specify Goodall. It’s good economics, because only Goodall 
hose has these outstanding features: 


The Barney Coupling The Goodall Safety Clamp The Goodall Repair Service 
The Goodall One-Year Guarantee 


GOODALL RUBBER COMPAN Y 


TRENTON, N. 


Goodall Rubber Company of Texas: Houston and Odessa Export: Goodall! Rubber Company, Trenton, N. J. 


Goodall Rubber Company: New York, Philadelphia, Pitts- Stocking Distributors: Texas and Louisiana — Houston Oil 
burgh, Chicago, Denver, St. Paul, Detroit, San Fran- Field Material Co., Wilson Supply Co., Hunt Tool Co., 
cisco, Los Angeles, Seattle, Salt. Lake City, Portland. Heap Equipment Company, Iverson Supply Co. 


Available through all qualified supply stores. 





PATENT PENDING 


59-300 


eeeeeeee 


Companion to the Proved E-Z Swab, the new Mark I Cup Swab uses 
the same mandrel but different rubbers. Mark I is a heavy duty 
positive displacement type swab able to lift a fluid load of from 1,200 
feet to the heaviest loads encountered. Mark I was designed for 
use where the unique features of the E-Z Swab are not required. Heart of 
the Mark I—see cutaway—is a solid steel reinforcing core. 
This solid steel core can’t wear, bend, and break as conventional 
reinforcing wires can. Can't hang up in tubing the way wires can. 


The new Mark I falls fast and comes out full. 


All this and the famous 
Mission Guarantee: “ 


In a competitive test it will outperform all others 
or your money back.” Order through your favorite supply store. 


Get your copy of the new brochure. 
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MISSION MANUFACTURING CO., P. O. Box 4209, Houston, Texas * Cable Address—"Missco” * 


‘ Export Office: 30 Rockejeller Plaza, New York 
In The United Kingdom: MISSION MANUFACTURING CO., LTD., 17 Ha 


mover Square, London, W’. | England * Cable Add issoman” 


PISTONS © PISTON RODS © SLIPS e GLAND PACKINGS e LINERS e LINER PACKING 
PUMP VALVES AND SEATS ¢ SWABS e VALVES ¢ HAMMERDRILS ¢ CENTRIFUGAL PUMPS 








1 


= 








dries ee 


= 
canes Poe 


ieee 

















drilling engines—drawworks and mud pumps) 

ree Waukesha VLRDBSU Turbocharged 12-cyl. Diesels (aj 
cea - 
é ; Pe j 


Recently commissioned at Morgan City, La. Barge | i 
No. 1 has a 25,000’ capacity drilling rig. The mast, 142’ 
high x 32’ at base, has 1,000,000 Ib. lifting capacity. 
Barge is completely powered by Waukesha Diesel En- 





gines, each of which has its own heat exchanger-surge tank 
system. The barge itself is 170’ long, 45’ wide, 12’ deep, 
with a substructure 24’ high; has living quarters for 22 
men. It was built for Bethlehem Supply Co. by Reagan 
Tool Co. for delivery to Two-R Drilling Co. Reagan 
Equipment Co. supplied the Waukeshas. Get bulletins. 








WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN 


(rotary table drive and catworks) New York © Tulsa © Los Angeles 
Waukesha NKDBSU Turbocharged Diesel 396 


(mud mix pump) (main electrical power) Two Waukesha WAKDBSU (de-sander unit) 

Waukesha WAKDU Normal Diesel Turbocharged Diesel 125 KW Enginators Waukesha 190-DLCU Normal Diesel 
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~. : YOUR DRILLING DOLLARS 60 FURTHER WITH 


FIELD PROVEN 
CONTINENTAL-EMSCO “D” Series Slush Pumps 


No wasted dollars here. Low weight of these pumps cuts trans- 
portation costs .. makes them easier to handle around the rig for 
faster spudding-in. Lightweight steel plate construction replaces 
bulky, heavy castings. 





Maintenance downtime is greatly reduced. Daily adjustments are 

not necessary. Lubrication is completely automatic, and greasing 

is not required. Patented “exposed” liner design helps prevent 

liner washouts, since packing leaks can be spotted immediately 
. long before damage can be or has been done. 





Six models help cut initial investment by providing a range of 
sizes to meet all drilling conditions at the lowest possible cost. 


High performance of “D” Series pumps.. proved by years of 
drilling in the oil fields of the world .. assures penetration at its 
fastest rate. 
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Lon CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
. Worldwide 






CONTINENTAL-EMSCO COMPANY @ A Division of The Youngstown Sheet ond Tube Company 
General Offices: DALLAS, TEXAS © Plants; HOUSTON e GARLAND e LOS ANGELES 
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New kind of offshore project 
is served by Sikorsky helicopters 











STEEL 'SLAND will stretch for nearly a mile in the Gulf, 7 miles off Grand Isle, Louisiana, supporting world’s first off- 
shore sulphur mining plant. Sikorsky helicopters furnish quick, dependable transportation from supply points on shore. 


In the Gulf of Mexico off Louisiana, a 15-tower 
steel island is being built to accommodate the world’s 
first offshore sulphur’ mining plant. A project of 
Freeport Sulphur Company, the structure will stretch 
for nearly a mile. It includes heavy and complex 
mining facilities, living quarters for 250 men... and, 
of course, a heliport. 

As with so many important projects involving the 
discovery or development of natural resources, heli- 
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copters are flying men and cargo between the operat- 
ing location and its supply points. Naturally, the 
helicopters are Sikorskys. 

Only Sikorskys have furnished heavy-payload heli- 
copter transportation to the oil industry on regular 
schedules to offshore rigs and to sites in jungles and 
other inaccessible areas. If transportation is a prob- 
lem where you want to operate, Sikorsky helicopters 
may provide an answer. Write for information. 


==> IKORSKY AIRCRAFT 


, STRATFORD, CONNECTICUT 
One of the Divisions of United Aircraft Corporation 


For more data on advertised products, use Readers’ Service Cards, last page. 59 
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Tube Company 


CONTINENTAL-EMSCO COMPANY « A Division of The Youngstown Sheet ond 
General Offices: DALLAS, TEXAS © Plants; HOUSTON ¢ GARLAND ¢ LOS ANGELES 
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HERMETIC SEAL TRANSFORMER CO 
electronic transformer development 


CLARK BROS. CO ORESSER DYNAMICS, INC OR'SSER-IDECO COMPANY DRESSER MANUFACTURING THE GUIBERSON CORPORATION 
Mpressors and gas turbines advanced scientific research steel structures DIVISION —couplings oil tools 
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NDUWSTRIES, INC. 


Oll * GAS 
CHEMICAL 
ELECTRONIC 
INDUSTRIAL 


EQUIPMENT AND 
TECHNICAL SERVICES 








GREETINGS... 








Peace on Earth to Oilmen Everywhere in an industry that is just completing its first 


century of service to mankind in making the world a better place to live, love and work. 


CHRISTMAS 
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WEWELLS COMPAN : SOUTH ecTRONICS 
Y MAGNET COVE BARIUM CORP PACIFIC PUMPS, INC. BLOWER DIVISION SECURITY ENGINEERING WELL SURVEYS, INC. 
"mcal oriheld services drilling mud pumps blowers and meters DIVISION —Gritting bits electromic instrumentation nuctear and electronic research 























+. CLARK BROS. CO DRESSER DYNAMICS. INC DR'SSER-IDECO COMPANY DRESSER MANUFACTURING THE GUIBERSON CORPORATION HERMETIC SEAL TRANSFORMER CO IDECO, INC. 
Mpressors and gas turbines advanced scientific research steel structures DIVISION —couplings ot! tools electronic transformer development driling gs vi 


“Americans getting their weekly pay checks from the produc- 
tion of merchandise for foreign markets number many more 
than are liable to be displaced by imports from other coun- 
tries. The encouragement of trade with all the countries of 
the free world is a basic ingredient for peace.” 


—Eugene Holman, Chairman of the Board, Standard Oil Company (New Jersey) 


STANDARD OIL COMPANY (NEW ERSEY) 


AND AFFILIATED COMPANIES 


For more data on advertised produets, use Readers’ Service Cards, last page. WORLD OIL DECEMBER, 1958 
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BY DTDSELF, this valve is too inaccessible 
to be pampered if it won’t work. It’s on services like this that 
you so often see Rockwell-Nordstrom lubricated plug valves. 
Why? Pressurized lubricant forms a leakproof seal, prevents Page 
wear, keeps the quarter-turn operation smooth and easy. aa. ROCKWE LL@® 
Proved on tough services, Rockwell-Nordstrom valves natu- 
rally work better, stay in service longer and cost less to use. MANUFACTURING COMPANY 

Available everywhere in a complete range of sizes and pres- 
sures. Rockwell Manufacturing Company, Pittsburgh 8, Pa. 





ROCKWELL-Nordstrom VALVES 














In the oil, gas or process industries, second best is not 
good enough. That’s why you see so many Rockwell- 
Nordstrom valves where only the best is acceptable for 
critical flow control. Their positive shut-off, easy opera- 
tion and long-life economy just can’t be equaled. 

Rockwell-Nordstrom is the world’s most complete line 
of lubricated plug valves and plug valve accessories. 
Rockwell Manufacturing Company, Pittsburgh 8, Pa. 





ROCKWELL-Nordstrom VALVES 


ziROCKWELL® 


MANUFACTURING COMPANY 
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PGAC Electrical Log, Type P-NL-2N 
For Oklahoma Formations 


SPONTANEOUS 
POTENTIAL 
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4 RESISTIVITY CURVES and 1 S.P.=5 Curves for more data 


PLUS 1 Amplified Normal Curve placed where you want it—and all recorded simultaneously 


CODE TO 100 TPES. ter ELECTRICAL LOGS 


P—Spontaneous Potential 


N-Normal Curve PLAY IT SAFE--clucys call @OOO 











PGAC-S83 
P PERFORATING GUNS ATLAS CORPORATION <== 
AOR ANT 
G General Offices and Main Plant: 7730 Scott Street, Houston 21, Texas—Phone REpublic 4-1651 
I 
: TEXAS: Alice — Beaumont — Bridgeport — Colorado City — Corpus Christi — Crane — Dallas — Houston -- Longview — 
WELL Midland — Monchans — Odessa — Pampa — Victoria — Wichita Falls. NEW MEXICO: Farmington — Hobbs. 
OKLAHOMA: Oklahoma City — Pauls Valley — Perry — Woodward. ARKANSAS: Magnolia. MISSISSIPPI: Laurel 
SERVICES LOUISIANA: Buras — iadiiind — lafayette ; Lake Charles - New Orleans — see: Ne RANSAS: Great Bend—Liberal. | 


GERMANY — Atlas Deutsch-Amerikanische Olfelddienst, G.m.b.H. U.S.A. — PGAC Develonment Comoanv 
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85-FT. SERVICING DERRICK--- 





"Triples our speed...puts extra production into 


portable, mobile 48-L” 
































Getting a profitable edge on competition 
is what pleases this veteran drilling contractor 
most about his Bucyrus-Erie 48-L spudder 
equipped with 85-ft. servicing derrick. 


With this rig, Wilson stacks 60 to 70-ft. 
tubing quickly, neatly on the platform in- 
stead of laying it on the ground in shorter 
length in a time-consuming operation. He 


can stack up to 7,300 feet of 2/2-in. tubing in 
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For more data on advertised products, use Readers’ Service Cards, last page. 


Says L. A. Wilson, of WILSON, Oklahoma 


“Nobody in this area has a finer piece of equipment 
for servicing than this 48-L and its new servicing der- 
rick,” states Wilson, on left below, watching one of his 
crews service a 6,980-ft. oil and gas well near Madill, 
Okla. “The derrick puts a spudder-type rig in a pro- 
duction class it never enjoyed before, particularly as a 
service outfit. We used to have to pull tubing a joint 
at a time and lay each piece down on the ground. This 
unit triples our speed, and it puts that extra production 
into a portable, mobile rig a man can move around and 
set up fast. 


“It’s a combination which always impresses customers 
favorably. It assures that the job will be finished safely 
and on time,” adds Wilson. “In the five years we've 
had the spudder, I believe we've replaced only a couple 
of brake bands and done one or two other minor re- 
pairs.” 








the derrick’s convenient fingerboard rack. For 


moves, the power raised or lowered derrick 
telescopes and folds down over the rig, and 


the Wilson crew is off to the next job. 


You can start now to enjoy the profitable 
advantage of a Bucyrus-Erie servicing derrick. 
Get all the facts from your nearby distributor 
Do it now! 


or write us direct. 57858 


Of 
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ore BUCYRUS-ERIE COMPANY * DRILL DIVISION, U.S. Highway 40 West, Box 324, Richmond, Indiana 
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)OK AT THESE DEAD-LOAD CAPACITIES | 


p = . Bethlehem swivels 
start at 100 tons; 
go up to 450 


The smallest Bethlehem swivel has a dead-load 
capacity of 100 tons; the largest, 450. This in 
itself is good evidence of the strength, the 
ruggedness, that always characterize Bethlehem 
swivels. 

Bethlehem places particular emphasis upon 
the main bearing, the most important working 
part of any swivel. More than anything else, it’s 
the big, husky main bearing that keeps a 
Bethlehem swivel going where others fail. 

Call or write for complete information. Our 
nearest office or store will gladly furnish 
engineering data. 


Basic features 
of Bethlehem swivels 


Type of main bearing: tapered roller. Oil 
circulation induced by main bearing 


Stem-alignment bearings: radial roller 
Separate upthrust roller bearing 

Forged alloy-steel stem and subs 

Heavy one-piece body 

Double-life washpipe; can be locked either 
top or bottom to divide wear 


Stem protected from wear under oil seals and 
radial bearings by replaceable sleeves 


Forged-steel bail 
Extra-capacity oil reservoir 


Recom. Drill. Depth, 
Dead Load 41%-in. drill pipe, Hydraulic 


Capacity 100 rpm Test Pressure 





100 tons 5,000 ft 3,000 psi 
150 tons 7,500 ft 4,500 psi 
225 tons 11,250 ft 6,000 psi 
450 tons 18,000 ft 6,000: psi 











BETHLEHEM SUPPLY COMPANY 


General Offices: 21 E. Second St., Tulsa, Okla. 
West Coast Headquarters: Los Angeles, Calif. 
Canadian Distributor: Bethlehem Supply Company of Canada, Lrd. 
Calgary, Alberta, Canada 


Export Office: Bethlehem Supply Company (Export Division) 
25 Broadway, New York, N. Y. 





BETHLEHEM SUPPLY 











to Better Drilling 



























@ FOR COST-CUTTING PRODUCTS 


@ THE KNOW-HOW TO USE THEM 


There are three sound reasons why Magcobar can cut your 

drilling costs. First, proved excellence of products. 

Second, the industry’s best trained mud engineers plan the mud program 
for your well and keep it running smoothly. Third, extensive 

research facilities keep bringing you the best drilling chemicals and 


additives for your particular problems. 





‘Bringing these three important reasons for Magcobar superiority to 
their present high level can never be the work of a day or a year 

by any company. Product quality is based only on careful controls and 
strict analyses from production to well. A mud engineer’s skill 

is born with training in the lab—a big lab with experience—matures 
under a wide range of field conditions, and reaches full power in 

the continual mastery of new techniques, new products. And research, 
a word frequently sinned against, means continuing expense, 
continuing outlay of cash to keep on providing the drilling industry 


with the best products and techniques. 








Save with Magcobar on your next well. 





Magcobar 


Complete 
DRILLING MUD SERVICE 


MAGNET COVE BARIUM CORPORATION 


HOUSTON 


Apparatus used to cure cement specimens used in heat ot hydration, permeability and 
1bsorption tests. Pressure vessel in foreground simulates these well conditions: 
temperatures from 80 F. to 400 F. and pressures from atmospheric to 10,000 psi. 


e@ Careful attention to product testing of UNAFLO retarded oil-well 
cement pays off in down-the-well dependability. 

@ UNAFLO slurries pump easily, and stay pumpable under high 
bottom-hole temperatures and pressures, giving vital extra time 
in case of emergencies. 

@ After its retarded period, UNAFLO cement hardens normally 
to form a strong, well-bonded structure that is watertight 
and resistant to sulphate waters. 

For typical data tables, write: Universal Atlas, 


100 Park Avenue, New York 17, N. Y. 


*UNAFLO is a registered trade-mark 


Division of United States Steel 


OFFICES: Albany - Birmingham - Boston « Chicago - Dayton. Kansas City » Milwaukee - Minneapolis - New York . Philadelphia . Pittsburgh . St. Louts + Waco 


faact wane 
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WORLD'S 
RECORD... 


RECTOR TYPE “O”’’ FILL SHOE and COLLARS y 
HELP SET CEMENTING RECORD IN ; 
WORLD’S DEEPEST WELL 


o2eee SAFELY! 


BULLETIN: Phillips Petroleum Co. has suc- 
cessfully run and cemented casing to 23,000 feet 
in its Montgomery A No. 1 well in Pecos County, 
Texas, to break the world’s depth record for 
casing and cementing previously established by 
the same company in its 1-EE University. Again 
Rector Type “OP” fill shoe and Type “O” fill 
collars were used to set the new record... safely! 



















PHILLIPS PETROLEUM CoO. set two re- 
markable records with its world’s deepest well, 
the 1-EE University in Pecos County, Texas, 
recently when it ran 22,919 feet of casing, the 
longest string ever run, and cemented a column 
18,819 feet high in the hole, another record. And 
a Rector Type “OP” fill shoe with three Type “O” 
fill collars were used to help accomplish this 
amazing feat...safely...in a record overall 
time of 28 hours. 

Whether your well is the world’s deepest or a 
routine operation, the Rector Type “O” fill shoe 
is the safest you can use if there is any danger Of 
sticking pipe. With the Rector Type “O” auto- 

’ matic fill shoe, you can stop running pipe and 
circulate the well as often and for as long as 
needed ...and then resume running pipe with 
controlled orifice fill after circulating. Only 
Rector offers this exclusive safety feature. 


Specify Rector equipment in your next cementing program. See 
your favorite supply store—or ask a Rector man for details. 





WELL EQUIPMENT COMPANYS 


1100 NORTH COMMERCE ST. FORT WORTH, TEXAS 
Houston Plant: 2215 Commerce St. 


EXPORT REPRESENTATIVES: Continental Supply Company e Mid-Continent Supply Company @ Oil Well Supply Company 
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OUT WHERE SERVICE !§S SCARCE... 


BRIEF SPECIFICATIONS 
LENGTH —22’9”" 
WIDTH — 7’ 11” 
HEIGHT —8' 3” 


WEIGHT 


Diesel Driven 
24,000 Ibs. 


Gas Engine Driven 
29,000 Ibs. 


e 


controls at the drillers console. INSTANT 
PORTABILITY: mounted on a single, oil-field 
type skid—ready for over-the-road hauling. 
TRUE PACKAGE UNIT: Completely self- 
contained . . . always ready to run. 

For real success with air drilling use a com- 


DRILLING CONTRACTORS: We found out what 
you had to have in a compressor to drill with 
air successfully . . . then we built it. 

The AP-2 gives you plenty of air .. . 1056 
cfm at 125 psi or 647 cfm at 250 psi. The AP-2 
is rugged . . . takes all the abuse of day after 


day operation out in the open. And it has all 
the features you’ve asked for: REMOTE 
CONTROL OPERATION: regulated by lever 


pressor designed for air drilling . . . the Joy 
AP-2. Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing 


Company (Canada) Limited, Galt, Ontario. 


wsw 0-6594-17! 


10yv 
JOY. .. EQUIPMENT FOR THE OIL FIELDS... FOR ALL INDUSTRY 


WRITE FOR < 


| 
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FREE BULLETIN | 
171-30 RD | 
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Gas Booster 
Compressors 


Portable Safety Portable Shot Hole 
Lighting Hoists Rigs 
WORLD OIL DECEMBER, 1958 
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a great adv 


THE SENSATER realizes every weight change no matter 
how small and relays it instantly to the Indicator 
mounted conveniently in front of the driller. At medium 
depths small weight changes are very important and 
must be known for best operation. It is in the medium 
range that competition is extremely strong and footage 
rates cut to the barest margin of profit. A rig operator 
cannot afford any unnecessary loss of time and must 
make the best use of all drilling time. The Type “FS” is 
the best insurance against lost time due to fishing jobs, 
giving him quick and better recovery. The sensitivity 
and accuracy in this instrument will give the best use of 


cement in 


DRILLING CONTROL to, 
MEDIUM SIZED RIGS 


MARTIN-DECKER is now offering the Type “FS” Weight Indicator 
with the famous Sensater replacing the piston as the sensing 
element. This gives the “FS” all the advantages of its bigger 
brothers—the “E” and “D”’ Weight Indicators. 








all drill collars run... and faster, better hole. 

The anchor installation provides a quick, easy 
method of slipping the line and because the Sensater 
is an integral part of the anchor there is no need to 
move the pressure transformer during the operation — 
thus preventing one of the major causes of Weight In- 
dicator damage. 

The indicator has a net weight on bit pointer and 
dial that is extremely helpful to the driller in maintain- 
ing a constant bit weight. Experience has shown this 
instrument to be accurate and dependable for many 
years of trouble-free operation. 










. oan % Pe - as 
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*SENSATER-—Extra Accurate — Extra Sensitive — Extra Dependable 


Wito For Duce Libutne QUgUS EST RM Doon a tLe) 


HOME OF THE WEIGHT INDICATOR ae) 


Martin-Decker Weight Indicators and National Wire Line Anchors are sold through the Reed Roller Bit Company, the National Supply 
Company, and other recognized supply houses, as well as by the Martin-Decker Corporation, 3431 Cherry Avenue, Long Beach 7, Calif. 


For more data on advertised products, use Readers’ Service Cards, last page. 89 
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~ Here’s why mud control 
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FAST MUD CONTROL IS EASY aboard the Rincon. Four 
turbine-type LIGHTNIN Mud Mixers, foreground, keep mud 
uniform. LIGHTNIN Flash Mixer, just left of center, incorporates 


weight and gel additions as fast as needed and without clogging. 


is no problem on Richfield’s new deep-water rig 


Hop aboard one of the first ocean- 
going drilling rigs—Richfield Oil 
Corporation’s 600-ton converted 
LSM Rincon. 

A quick glance tells you nothing 
has been spared to make this pioneer 
vessel safe, comfortable, efficient as it 
probes the bottom in waters up to 300 
feet deep off the California coast. 

Stroll over to the mud tanks and see 
how the Rincon’s drilling crew keeps 
mud ia top condition—ready for 
instant use. 


Uniform mud... always 


Above the mud tanks you see four 
electrically powered LIGHTNIN Mud 
Mixers. From each mixer hangs a 
shaft witha big turbineat its lower end. 

These turbines churn the mud 
powerfully, creating strong, smooth 
flow and interchange throughout the 
tank. In constant motion, mud cannot 
settle out; stays fully uniform at the 
desired weight and viscosity. 


Heavier mud ...in seconds 


When the driller needs heavier mud, 
he gets it—in seconds. Weight and gel 
additions are fed to the tanks through 
a LIGHTNIN Flash Mixer mounted in 
an open-bottom well. A high-speed 
propeller on this mixer instantly 
breaks all lumps and disperses weight 
and gel finely in the mud. 

Then the big LIGHTNIN turbines 
swiftly mix in all additions—equalize 
the mud as fast as new ingredients can 
be fed to it. 


Lower-cost drilling 


You get faster, safer, more productive 
drilling with mixers like these on 
your rigs. Fewer stops; no long waits 
for heavier mud; surer protection 
against blowouts. 

Best of all, you cut drilling cost with 
LIGHTNINs in your mud tanks. Save the 
entire cost and upkeep of an extra 
stand-by mud pump. You need only one 


“Lohtattt MXer $s 


MIXCO fluid mixing specialists ¢€ 


MIXING EQUIPMENT Co., Inc., 197-n Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd, 100 Miranda Avenue, Toronto 19, Ont. 


stand-by pump when you mix with 
LIGHTNINS. 

See for yourself what amazingly fast 
mud control you get with LIGHTNINS 
—at less than your present cost. Your 
LIGHTNIN Mixer representative will 
gladly arrange a visit to a LIGHTNIN- 
equipped rig near you. Call him today 
(he’s listed in Composite Catalog). 
Or write us direct. 


MUD REALLY MOVES. On top, underneath, al 
through the tank, it keeps equalizing —can't settle 
out, Powerful flow gives you instant control of 
mud weight and viscosity. 








Take a close look at 
this Eastman exclusive 


. . . See how Eastman’s new Button Stabilizer and 
Badger Jet Combination Solve Deflecting Problems 


The EASTCO Button Stabilizer, easiest to field dress 
of all quick change stabilizers plus the fast drilling 
EASTCO Badger Jet provides an assembly that is 
unique in its design and efficiency for directional drilling 

in soft formations. ; 

It drills a full gage hole; can be reoriented at any time 
with EASTCO Universal Single Shot B.H.O. instrument 
without coming out of hole; insures minimum annular 
restriction for maximum jet action and penetration; 
introduces hole curvature at uniform rate, minimizing 
key-seat problems. This is another example of East- 
man’s development program . . 





. dedicated to progress through 
advanced engineering .:. research... 
and service to the Petroleum Industry. 


DIRECTIONAL DRILLING e OIL WELL SURVEYING e SIDETRACKING 
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Badger Jet 







Perfect combination 
for directional control 









Button Stabilizer 



















EASTMAN O!L WELL SURVEY COMPANY 
LONG BEACH + DENVER « HOUSTON « CALGARY 


For Export Write 
EASTMAN INTERNATIONAL DIVISION 
P.O. BOX 1500, DENVER 1, COLORADO, U S.A 














When you select a Wagner Transformer... 
40) 6 i Cj —e ee 8 | oe 4 od — 0 - ) 2 1 © eee). . 


YOUR PLANT ELECTRICAL SYSTEM... 


PLUS...the assurance of continuous, dependable service! 


If you are planning a new plant distribution system... modernizing 
your present one...or adding to its capacity to meet increasing demands 
for power ... it will pay you to specify Wagner Transformers. 

For your main plant substation, Wagner Liquid Filled Industrial Power 
Transformers are available in standardized ratings through 10,000 kva. 


For your load centers, Wagner can supply Unit Substation Transformers 
in any of the types shown below, furnished with suitable incoming 
line sections, to meet your particular requirements. These PRE- 
DESIGNED transformers will save you time and save you job 
engineering costs. You can specify the secondary switchgear you prefer. 
All Wagner Industrial Transformers are liberally designed, sturdily 
constructed, thoroughly tested and able to meet the heaviest industrial 
demands. They assure continuous dependable power for years to come. 





For expert advice on your present and future plant transformer needs, 


call or write the Wagner branch near you. 


WAGNER INDUSTRIAL 


Wagner Electric @rporation POWER TRANSFORMERS 


6457 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S. A. Oil-filled, for outdoor installation, available 
through 10,000 kva, 67 KV and below. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES Noflamol filled, for explosive atmospheres, 
available through 7,500 kva, 15 KV and 
below. 


Bos UNIT SUBSTATION TRANSFORMERS 
112% to 2000 Kva—three phase, 60 cycles, 15 KV and below 








NOFLAMOL Non-inflammable 
liquid-filled. For indoor or outdoor 
installation, where explosive liq- 
vids or gases are present. The 
close-coupled design illustrated vaults. 
fits flush against switchgear enclo- connected to indoor switchgear using 
sures. Throat connected designs weather-proof bus-duct. 55 C rise, self- 
are also available. 55°C rise, cooled or forced-air cooled. 


self-cooled or forced-air cooled. a 


OIL-FILLED Generally installed out- 
doors. Can be used indoors in fireproof SEALED DRY-TYPE Suitable for indoor 


Outdoor transformers can be or outdoor use, completely fireproof, 
easy to clean and maintain. Sealed tank 


is filled with nitrogen under low pressure. 
Insulated for 150°C rise, self-cooled. 


T58-16A. 
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Low labor and handling costs... 
Efficient, maintenance-free service 
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PORTABLE PIPING 


of ALCOA ALUMINUM 


for water supply systems - gathering systems - 
gas lines - tank battery piping - vent lines 


When your piping services call for lines that must be installed or moved fre- 
* quently, portable piping of ALcoa® Aluminum is your best bet. Here’s why: 


It's portable—More aluminum pipe can be carried per truck. Fewer trucks are 
needed for every job. Each workman easily can handle several standard lengths 
of aluminum pipe at one time. Large quantities of pipe can be laid by small 
crews in a minimum number of man-hours. 


It's economical—Low labor and handling costs, added to its long service life, 
make ALcoA Aluminum Pipe less expensive than other piping on an installed 
cost-per-foot basis. 


It's strong and durable—Thin walled ALcoa Aluminum Pipe has very good 
mechanical properties. Properly used, it will handle adequately most pressures 
encountered in temporary lines. It provides good resistance to mechanical 
damage. And the excellent natural corrosion resistance of aluminum eliminates 
costly maintenance and replacement under severely corrosive operating conditions. 


Atcoa Aluminum Pipe and quick couplings of aluminum are available 
through most major oil field supply companies. You'll find the one nearest you 
listed in the Yellow Pages of your telephone directory. Your local distributor 
can furnish you with detailed literature containing complete specification data 
on ALcoA Aluminum Pipe. Or, you can obtain that literature by writing 
ALUMINUM COMPANY OF AMERICA, 920-M Alcoa Building, Pittsburgh 19, Pa. 
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No need to tell you... 


You need a truck that’s suited exactly to the heavy- 
duty hauling demands put upon your equipment. 
That’s why so many operators like you depend on 
their Macks for the utmost in available power, 
minimum down time, ease of maintenance and 
maximum reliability. 

Want a quick reason? No other truck manufac- 
turer makes so many of its components, that work 
together like a top-notch derrick crew. For instance: 


MACK-BUILT ENGINES—goasoline or diesel Thermo- 
dynes®. Champions all for long life, dependability and 
fuel economy. 


MACK-BUILT TRANSMISSIONS—vup to 20 speeds. Re- 
member that Mack transmissions are built to accommo- 


date power takeoff units necessary for oil-field work. 


MACK-BUILT BOGIES— Mack alone builds its own tan- 
dem rear ends. Mack Balanced Bogie with Power 
Divider provides power to the wheels with maximum 
traction—an important factor in your rigorous operation. 


You’re short on time, sure . . . but it will only take 
a minute to call your nearest Mack branch or dis- 
tributor and ask him to verify these claims. He'll 
give you the names of Mack users in your own area 
who can tell you their experience with Macks. Mack 
Trucks, Inc., Plainfield, New Jersey. In Canada: 
Mack Trucks of Canada, Ltd. 


MACK 
first name for 


TRUCKS 
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THE NEXT TIME YOU 
CEMENT, 
REMEMBER... 








MEANS A 


SCRATCH 








with with 

BJ RED TOP SCRATCHERS BJ RED TOP CENTRALIZERS 
The BJ Red Top Scratcher is scientifically designed The BJ Red Top Centralizer is the result of close 

to give you better scratching without damage collaboration between Byron Jackson and the Spring 
to the mud cake on the way down—and to Division and the Research Center of Borg-Warner. 
maintain its effectiveness throughout the Its unique pre-stressed springs stay in place by their 
operation. Each of the exclusive double-spring, own force, with no welds to fail and no rivets to pop. 
coil-flex fingers has a cluster of 10 straight wires— Pre-stressing also assures you more resiliency and 

to spread the scratching area—encased in a tight greater centering power within a slim overall design. 
coil spring which gives it a positive bounce-back. Comes in all standard sizes. Clamp-on design. 

The Byron Jackson Red Top Scratcher features a BJ Centralizers and Scratchers are sold through all 
clamp-on design that lets you put it on in a recognized supply stores—or see your Byron Jackson 
hurry. It comes in standard sizes to fit all field service man or the cementing experts of 

API casing OD’s. BJ Service, Inc. 
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Bare Engine H.P. 
14.4 @ 2200 RPM 
15.3 @ 2200 RPM 

21.4 @ 2400 RPM 

2400 RPM 

} 2400 RPM 

2400 RPM 

» 2400 RPM 

2400 RPM 

» 2400 RPM 

» 2400 RPM 

» 2400 RPM 

2400 RPM 

2400 RPM 

2400 RPM 

2400 RPM 

2800 RPM 

2400 RPM 

2400 RPM 

2000 RPM 

2000 RPM 

2000 RPM 

2000 RPM 

2000 RPM 

59.4 @ 2000 RPM 

65.9 @ 2400 RPM 
67.8 @ 
54.0 @ 
57.9 @ 
62.0 @ 
66.1 @ 
123.0 @ 
74.0 @ 

110.0 @ 

119.0 @ 

140.0 @ 

160.0 @ 

164.3 @ 

182.4 @ 

191.7 @ 2400 RPM 
603 240.0 @ 2800 RPM 

217.0 @ 2200 RPM 
820 237.0 @ 2200 RPM 


CUSHIONED POWER DIESEL ENGINES 
Model Cyl. Bore Stroke Displ, Bare Engine H.P. 


3% ‘ 129 340@ 

3% 4% 157 390€@ 

3%e6 : 174 42.5 @ 2000 
3% 445 55.5 @ 

') 45.8 @ 
3'"%6 61.5 @ 

3% | 68.94 

3% 74.0 @ 2400 RPM 
4 79.0 @ 

44 87.4 @ 

4g 91.5 @ 
4/6 132.0 @ 

4h, 5% 154.0 @ 

434 4% 

$D802 5%ig 54% 802 . 
*Available for industrial applications only. 


CONTINENTAL RED SEALS 
-. Find Ready Acceptance 


in the Oil Fields 


The ever-widening acceptance of Continental Red Seal engines in all 
types of oil field operations is attributed in great part to specialization 
—in Continental's long-standing policy of engineering each model pre- 
cisely to the job to be done. Each and every model is the product of 
56 years’ engine-building experience. The industrial series comprises 57 
different basic models—from 14 to 237 horsepower and they are 
backed by parts and service from coast to coast. Visit your nearest oil 
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*Z2D129 
GD157 
“D193 
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field supply store or write the factory for information. 


6 EAST 45TH ST.. NEW YORK 17, NEW YORK « 3817 S. SANTA FE AVE. LOS ANGELES 58, CALIF 
6218 CEDAR SPRINGS ROAD, DALLAS 9, TEXAS «+ 1252 OAKLEIGH DR., EAST POINT (ATLANTA) GA 
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Harold Vance, vice president and manager, Oil & Gas Department, ex- 
tends a warm welcome to you to visit the new, enlarged quarters of his 
department. Bank of the Southwest offers the ultimate in scope and 
quality of financing to the petroleum industry. The seasoned members 
of the Oil & Gas Department were oil men before they were bankers. 
A large number of our directors and advisory committee also are oil 
men. That’s why our bank is known as the Oil Bank of the Southwest. 


BANK OF THE SOUTHWEST, HOUSTON 


MEMBER FEDERAL DEPOSIT 


INSURANCE CORPORATION 























| How to Curtail 
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Production Expense 


Cabot adjustable-crank units are made to handle 
polish rod loads from 7,000 to 32,000 pounds. Replace- 
ment parts and factory-trained service men are 
available 24 hours a day. 


An example of Cabot pioneering is the patented 
tail bearing, eliminating 62 conventional parts. It 
requires no attention or lubrication, and dampens 
shocks from sucker rods. This bearing is covered by 
an 8-year service policy. 


Cabot cranks are easily adjusted by one man, stand- 
ing on the ground. 


Cabot reducers have Sykes-cut herringbone gears 
in a one-piece housing. Reducer shafts require no 
oil seals. Cabot reducers are covered by a 5-year 
service policy. 


The Cabot line also includes beam-balanced units for 
polish rod loads from 3,000 to 11,000 pounds. 


The prime purpose of a Cabot unit is to help you 
minimize production costs. If you are seriously inter- 
ested in curtailing production expense, you should 
consider Cabot units — NOW! Call your J&L Supply 
number or write us at Tulsa, P. O. Drawer 2481. 


Jones & Laughlin 


If its sold by J&L.... 
It's the best available 















IN TESTING TOO! 


it's people 
who make the difference... 


Even the most efficient... up-to-date, formation test- 













ing equipment is only as good as the men behind it. 





Uncountable numbers of potential wells have been lost 
and pay zones overlooked for lack of that one essential 


ingredient . . . field-proven experience. 




























The facts are hidden below the surface, invisible to the 
naked eye, and must be skillfully brought up by proven 
tools and correctly interpreted and analysed by experi- 
enced testers. When you call for Formation Testing 
Service, you deserve the most reliable testing data and 
reports that can be obtained. ..data that will aid you in 
making future plans and ‘decisions to drill aliead or set 
casing for production. When a Halliburton Tester is at 
your well, he feels, and is, dedicated to the task at hand 
...for helping protect your investment... for providing 
you the truest possible down-hole facts,it’s the Halliburton 


Tester who WILL make the successful difference. 





With the backing of Halliburton knowledge and tech- 
nical research of over a quarter century, he is the best 


qualified, most experienced and dependable tester in the 





oil industry today... giving you unparalleled service. Tw 
The service that is indispensable when you must have | DC 
the down-hole facts. _ OF 
OL 


Call y yr He 


HALLIBURTON OIL WELL CEMENTING COMPANY *® DUNCAN, OKLAHOMA | 


HALLIBURTON 


TESTING SERVICES 











PRID 
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Lowest Cost Per Horsepower /nsta//ed 














a - 
pped with two Beaird-Ingersoll-Rand 660 h.p. 12SVG packaged compressors. Units have Young Radiators with gas, lubricating oil and 
nset picture shows original horizontal compressors 


Caddo Pine Island Corporation processes flare gas from 1,000 Pine 
Island Field wells in an absorption plant located near Oil City, 
Louisiana. Picking its load up over a thirty mile gathering system, 
the plant was originally equipped with twenty horizontal compressor 
units. These have now been replaced by two Beaird-Ingersoll-Rand 
lve Pectawed Gomatenssre 12SVG 660 h. p. packaged compressors. 
DO WORK Using three stages of compression the packaged units pull the gas 
into the plant under ten inches of vacuum. It is then boosted through 
OF TWENTY processing operations and returned for third stage boosting to the 
OLDER UNITS sales line. Up to 5% million cubic feet can be handled per day with 
final delivery pressures of 440 psi. 
Installation of modern Beaird packaged compressors has increased 
plant dependability and lowered fuel, labor and maintenance costs. 
An additional savings will be realized when the field is depleted. 
Installation of packaged compressors has made the station almost 
wholly salvable. 


Let Beaird engineers help you find an economical solution to your 
plant expansion or modernization program. 


PACKAGED 
COMPRESSOR PLANTS 


THE J. B. BEAIRD COMPANY, INC. 


Shreveport, Louisiana 
A Subsidiary of American Machine & Foundry Company 


SALES OFFICES: Shreveport, New Orleans, Louisiana @ New York, New York @ Tulsa, 
Oklahoma @ Houston, Corpus Christi and Midland, Texas and Cie. Ingersoll-Rand, Paris, France. 


BEAIRD INTERNATIONAL, INC. SHREVEPORT, LOUISIANA ®@ Sales Offices: 
Calgary, Alberta, Canada @ Caracas, Venezuela. 
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Du Pont High Viscosity CMC 


helps you “beef up” low-solids muds 


Low-solids and milk emulsion muds 
offer you many important benefits by 
increasing penetration rate, bit life, 
and in hurdling special problems. 

But, being short on solids, these 
muds have to be “beefed up” to get the 
viscosity you need to carry cuttings 
out of the hole. 

Low-cost way to do this is with 
Du Pont High Viscosity CMC, devel- 
oped especially for low-solids drilling 
muds. 

Du Pont High Viscosity CMC builds 
viscosity, provides good fluid loss con- 
trol, and keeps your mud costs down 
because of the minimal amounts 
needed to do the job. 

You also get excellent suspension of 
weight materials, high resistance to 


thermal and bacterial degradation, 
and a tough, thin filter cake with 
Du Pont CMC. 

For low-solids muds without pain, 
strain, or runaway costs, call your 
mud dealer for immediate delivery of 
Du Pont High Viscosity CMC. Or get 
in touch with: 


Barada & Page, Inc., offices in Corpus 
Christi, Dallas, Fort Worth, Houston, 
Kansas City, New Orleans, Odessa, 
Oklahoma City, Tulsa, Wichita. 


Macco Corp., Paramount, California. 


Du Pont Explosives Department, ot- 
fices in Houston, Los Angeles and Wil- 
mington. Warehouse in Farmington, 
New Mexico. 
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OU PONT 


SODIUM CMC 


SOPRA CARSON Chose 


REG. U.S. PAT. OFF. 


Better Things for Better Living 
... through Chemistry 
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Warning to all oilmen! 


YOUR BIGGEST COMPETITOR- 
THE GASOLINE TAX- 
IS READY TO STRIKE AGAIN! 


As every oilman knows, gasoline taxes are your biggest competitor for the 
American motorist’s gasoline dollar. 





Now, according to reports from Washington, Congress will be asked to raise the 
federal gasoline tax again—by as much as 2¢ on every gallon! 


* 
T0 DAY: The American motorist pays federal and state gasoline taxes* equal to: 


41% of the retail price on every gallon 











54% of the tank wagon price on every galion 


80% of the refinery price on every galion 


® 
TOMORROW: If this tax increase is allowed to go into effect, the 


American motorist will pay federal and state gasoline taxes* equal to: 








50% of the retail price on 
every gallon 


66% of the tank wagon price on 
every gallon 


97% of the refinery price on 
every gallon 


*Combined national average of state and federal gasoline taxes. 





WHAT DO YOU THINK THE AMERICAN PEOPLE WILL SAY 
ABOUT THIS? CAN THEY AFFORD IT? WILL THEY BLAME YOU? 


COMMITTEE ON PUBLIC AFFAIRS 


of the 
AMERICAN PETROLEUM INSTITUTE 
50 WEST SOTH STREET . NEW YORK 20, NEW YORK 
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WHEREVER YOU 
FIND PIPE WITH 


YOU'LL FIND A SMART, 


A l 
ice Corps—nine qualified engi- 


Youngstown’'s Oil Field Ser 
lock to consult on all your 


neers—stand ready around-the-« 


drilling problems 
in the oil fields and will gladly 


and long experience 
‘| hey can te 1] 


hese professional men have offices 
lend you their knowledge 


drilling or during 


either prior to 
too, about the pipe 


you 


tual operations 
seamless pipe made any- 


ict 
with the oranyve bands, the finest 
where. Call your nearest Youngstown District Office, today 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
Youn O} 
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SEAMLESS DRILL PIPE - CASING -. TUBING 

















Where a misstep costs $500... 
Blaw-Knox Electroforged* Steel Grating 
provides safer non-slip footing 


BLAW KNOX 


Stair falls cost industry 
over $60,000,000 a year. 


An average accident amounts to a loss 
of $500 in claims’.* 

A good way to guard against these 
profit-eating accidents is to construct 
your stair treads, walkways and floors 
with Blaw-Knox Electroforged Steel 
Grating. Non-slip twisted crossbars 
and a wide variety of bearing bars are 
available to meet every kind of work- 
ing condition—safely solving the most 
hazardous skid situations. 

Rigid, one-piece construction makes 
installation easy. Once on the job, 
Blaw-Knox grating practically takes 
care of itself. There is nothing to wear, 
nothing to patch, no dirt collecting 
corners to clean. It goes anywhere, 
fitting neatly around pipes, beams and 
machinery, admitting plenty of light 
and air to the area. 

Made to your specifications, Blaw- 
Knox grating provides new highs in 
safety, easy up-keep and flexible appli- 
cation. For new ideas about grating— 
including space saving platforms and 
shelving, write for Bulletin 2486. 


*Based on a study analyzing 803 com- 
pensable work injury claims closed in 
Illinois involving stairs and steps, 


BLAW -KNOX COMPANY 


Equipment Division 
Dept. X, Pittsburgh 38, Pennsylvania 
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Schlumberger leads in perforating too 


All the resources and experience gained in more than 
2S years in the industry are reflected in Schlumberger 
Perforating Services. When you call Schlumberger, you 


get the best—from gun design to the man on the job. 


Sapertor Equipment: 
The S-III Super Bullet Gun—leader in penetration. 
The No-Plug Shaped Charge—with bimetallic liner 

for clean, free-flowing perforations. 
The Capsule Jet—effective, easy to handle on big jobs 
in both thru-tubing and casing completions 


THE EVES 0 F T 


H 
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The Chain Jet—new development—without prima- 
cord—puts larger, more powerful charges in slim 
tubular carriers. 

Safe—Efficient Operations—Performed by carefully 
trained engineers with the rugged Schlumberger field unit 
developed in more than one million service operations. 

Available Everywhere—There is a Schlumberger serv- 
ice location in every oil- producing area. 

There’s no doubt about it! Schlumberger—the recog- 
nized leader in logging—leads in perforating too. Why 
not use the best when it costs no more? 


O1L INDUSTRY. 


SCHLUMBERGER 




















PETROLEUM HELICOPTER Ss, IVC. 
AND ALOQULTMIE 


Petroleum Helicopters, Inc., New Orleans, La., largest U. S. helicopter 
operator, has successfully placed jet-powered Alouettes in regular service 
with its rotary-wing fleet. > ~ With the Alouette*, Petroleum Helicopters is 
maintaining its reputation as a leader — providing faster, more efficient, and 
up-to-date equipment for its customers. 


Some outstanding — yet routine — P.H.I.-Alouvette operations are: 


® One Alouette flew 130 hours in 30 days covering 10,400 nautical miles. 
® Landings and takeoffs at rigs were made in winds exceeding 35 knots. 
® On one mission, 700 Ibs. of cargo were carried 71 miles in 53 minutes (9 hours 
by surface craft). 
® Saved the life of an injured oil worker — picking him up 70 miles offshore and 
bringing him to a hospital — when time meant life! 


*Designed by Sud Aviation 
The Alouette is assembled, tested and distributed by: 
SRE MARAE AAAI CORPORA —ah 


F an FULLIE OOP VE MIVISIOw 


SEY FARMINGDALE, LONG ISLAND, N. ¥. 
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It’s no trick, and you can do it. Pictured above is a 
16-well manifold at a central lease tank battery. 
Instead of separate pressure gauges for each well, 
the manifold is equipped with T-C Gauge Valves. 
A single pressure gauge, with a T-C Connector 
attached, is stabbed into each Gauge Valve to obtain 
a pressure reading. Just insert the connector in the 
valve, rotate 45 degrees, the valve opens automati- 
cally, and that’s all. 


For individual wells, instead of installing per- 
manent gauges on tubing and casing, many operators 
are now using T-C Gauge Valves and Connectors. 
The first cost is lower, there’s no gauge breakage— 
gauge repair costs are elimimated—and since the 
gauges are not exposed to the elements, you can be 
sure of accurate pressure readings. 


THORNHILL 
P. O. Box 1184, Houston, Texas 


You Can Stand In One Spot And Gauge Sixteen Wells... 
With One Pressure Gauge ...in10O minutes! 
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2” UP THREAD 


GAUGE 
——— CONNECTOR 


J-SLOT 
SEAL 


J-SLOT PIN 


SPRING 
CARTRIDGE 





—'>" UF THREAD 


Cross-section view of The Gauge Valve and Connector 
Gauge Valve and is widely used on Christmas trees. 
Connector. 
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CRAVER Co. 
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18 Cat Engines demonstrate power and 


versatility for offshore drilling operation 


Continental-Emsco Company, Dallas, Texas, used Cat power right up 


the ladder—from the compact D311 to the mighty D397 Engines. 





If yours is a drilling operation, you'll be interested 
in this display of versatile Caterpillar power. From 
compact diesel electric sets to modern, heavy-duty 
diesel engines, there’s a Cat unit power-right for 
your needs, either as a complete package or for 
special installations. 

Continental-Emsco recognized that Cat power 
makes good sense and used Caterpillar Engines for 
the Lake Maracaibo Drilling Tenders they build for 
“in stock” delivery. C-E knew that easy accessi- 
bility and interchangeability of parts, as well as 


dependable, *round-the-clock service, mean less 


down time and lower operating costs to the operator, 

Your Caterpillar Dealer has Cat Engines avail- 
able from 65 to 650 HP (maximum output capacity) 
and Electric Sets from 30 to 350 KW (continuous). 
And a Cat Engine Specialist will be glad to discuss 
your operation with you. Get in touch, today. He’s 
as near as your telephone. Remember, too, when 
you order oilfield equipment, specify the power 
that’s matched to the heavy-duty equipment... 
always specify Caterpillar. 

Engine Division, Caterpillar Tractor Co., Peoria, 


Iil., U.S. A. 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co, 
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Continental-Emsco Company, Dallas, uses 18 Cat Engines for 
auxiliary and prime power on the two Lake Maracaibo Drilling 







Tenders shown here. The tenders are 180’ long with 70’ beam and 
11’ 3” draft. Each is equipped with a helicopter deck, 45’ x 83’. 





A modern, heavy-duty Cat D311 Engine (right) drives a Here a Caterpillar Diesel D375 Engine supplies power for a 
Gardner-Denver FG-FXG 5” x 6” pump on each tender. These Gardner-Denver mud pump on each tender. Continental-Emsco 
Cat-powered duplex pumps supply raw water for washing down Company finds the D375 an excellent power-match for the 
rigs and keeping tenders clean. 7%" x 14” Model FK-FXK pump. 














Three Cat D318 Diesel Electric Sets provide all A.C. electric Four turbocharged Cat D397 Diesel Engines drive Continental- 
power for each tender. Uses include excitation for the D.C. rig Emsco “Del Lago” type compounding transmissions on each tender. 
drive equipment, the generator and motor blowers, mud mixers, The rigs, intended for service on Lake Maracaibo, Venezuela, have 
water and fuel pumps, and lighting for rig and living quarters. a drilling depth of 12,000 to 15,000 feet. 


fm --------------------- 


Modern, heavy-duty Cat Gener- 
ator: Offering the best features of | Engine Division, Dept. WO12 
self-regulated and externally regu- | CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S. A. 
lated units, the advanced-design | Send me more information about Cat Diesel Engines and Electric 
Cat Generator has no moving parts | Sets for drilling. 
in the regulator. Voltage - adjust- | |_] Have Caterpillar Dealer call for an appointment as | may be 
able from 5% above to 10% below | in the market. | understand that | am under no obligation. 
nominal voltage. It affords excel- lo Send me more information in general about these engines. 
lent motor starting ability and it l 
is power-matched to. the engine, gees 
maintaining steady voltage from | 
no load to full. A heavy-duty, | 
easily lubricated bearing and a | 
well-insulated rotor assembly as- 
sure long life and continuous output. 

! 
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In WORLD-WIDE oil exploration 


more milee of chot hole have been 


SAUDI! ARABI 


economically drilled with HAWTHORNE “Blue Demon" Bi 


Shot hole drillers around the world get more footage faster, at 
lower cost-per-profile, with “Blue Demon” Bits .. . in 90% of all 
formations drilled. That’s why more and more “Blue Demons” are 
traveling daily, by land, sea and air, to destinations everywhere... 
helping exploration budgets go further . .. improving footage 
production at minimum bit cost. 

Shipments are handled promptly and efficiently from Houston 
and New York. Write for complete details on necessary papers and 
import applications required. Inquiries are answered the same day 
they’re received. 


WRITE FOR ILLUSTRATED CATALOG 


HERB J. 


P.0. BOX 7366, HOUSTON 8, TEXAS INC. 
CABLE ADDRESS: HAWBIT 





EXPORT REPRESENTATIVE: RR. S. Stokvis & Sons, Inc. 17 Battery Place, New York 4, New York 








Cut mud maintenance costs as 
much as 60% with ie 
the CLAYJECTOR 


if you are drilling deep wells with heavily 
weighted muds you may be able to cut mud 
maintenance costs by as much as 60 per cent if 
you use the CLAYJECTOR* to recover barite and 
remove drilled solids. In actual tests, savings of 
over $1,000 per day have been obtained. 

When drilling shallower wells using lighter 
muds the CLAYJECTOR can make smaller—but 
still important—savings. It should be considered 
whenever mud weight exceeds 11.5 pounds per 
gallon and it will definitely save money whenever 
60 or more sacks of weighting material per day 
are required to maintain the mud. 

Other advantages include faster drilling and 
greater safety that result from closer control of 
mud characteristics. 

The CLAYJECTOR is a four-cyclone drilling mud 
separator with a simple, easy-to-control feed and 
dilution unit. It is trouble-free and easy to operate. 
It is easy to move and install. Furthermore, rental 
costs are so reasonable that it can be used profit- 
ably on many wells where it would be impractical 
to use more elaborate units. 

Extremely high clay-rejection efficiency 
(averaging about 75 per cent) and high barite re- 
covery (85 to 90 per cent) account for the 
unusual effectiveness of the CLAYJECTOR. Since a 
minimum volume of mud need be processed for 
a given clay rejection, chemical and barite losses 
are kept to a minimum. 

The CLAYJECTOR is engineered, distributed and 
serviced by Salt Water Control, Inc. It is available 
on either a rental or lease basis. 

Here is a unit especially tailored to the require- 
ments of drilling contractors. For more informa- 
tion, call on your nearest SWACO representative 
or write us in Fort Worth. 


*CLAYJECTOR is a registered trademark 
of Dorr-Oliver, Inc., Stamford, Connecticut. 


ere ee 


SWACO SALT WATER CONTROL, inc. 


1809 Continental National Bank Bldg. Phone: ED 22-4434 Ft. Worth 2, Texas 
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YOUNGSTOWN 
DRILL PIPE 


Extends drilling depth, API Counter-bore Weld 
reduces hoisting loads 25% 
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-—with your present rig 
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Now, Youngstown provides a lightweight drill 
pipe that will substantially extend your bidding 
range. You can bid and get those deeper drilling 
contracts—without any changes in your pres- 






















ent rig. 

You get more rotating hours with this Orange 

Band pipe. From ore through final inspection, 

it is manufactured to rigid drill pipe speci- 

fications . . . not a tubing substitute. 
On a 10,000-foot hole, a string of 
4'4"" lightweight drill pipe is 14% 


’ regular drill 


tons lighter than 4% 

pipe—because it’s 2.85 pounds lighter 

per lineal foot. This means longer drill 
strings without increased weight. 
Since a larger ID is used, hydraulic 
efficiency (on a 10,000-foot string, 16.7% 
less pressure drop in drilling fluid column) 
is improved for longer slush pump rod and 
bearing life... plus a lowering of horsepower 





Shrink-Grip ‘Wide Open” 








requirements. 

Get those additional contracts now. 
See your Youngstown man to- 
day for the complete story on 
the pipe with the Orange 
Bands — or write direct 

to our Home Office for 
additional information. 


Hughes Seal Grip 





The Youngstown Sheet and Tube Company Youngstown Lightweight Drill Pipe 
Youngstown 1, Ohio Is Available Threaded or Plain End, Internal or External Upset 
for Attachment with Above Tool Joints. 





Youngstown 
SEAMLESS DRILL PIPE + CASING + TUBING 
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WHAT’S 


WHITNEY’S 


SERVICE 
STANDARD? 


It’s important to you as a producing man. 


Whitney Chain designs and engineers to one 
objective . . . to provide maximum chain perform- 
ance on the rig where production pays off. This is 
backed- up by more than 40 years of succeasful 
service on top oil field jobs everywhere. 


Today . . . Whitney brings you fatigue resistant 
Processed Roller Chain featuring time and money 
saving “FLUID-FIT” Assembly. This design ad- 
vance gives you maximum durability plus fast, 
easy chain assembly or adjustments anywhere . 
on the rig—in the shop—at the supply store. 


Take these features individually. Whitney’s fatigue 


resistant Process is establishing new service life 
standards, particularly on “problem” drives in- 
volving stresses and heavy shock loads. Here, 
Whitney’s exclusive fatigue resistant Process offsets 


CHAIN * CONVEYOR CHAIN s 


WORLD OIL 


SPROCKETS 


AS ANA 
VAN VA wt 


r 


excessive operational stresses in the chain . . . as- 
sures better, longer service. 


Combined with this is “FLUID-FIT” Assembly. 
This Whitney design features all-cottered chain 
construction with slip-fit link assemblies. “FLUID- 
FIT” gives you effortless, rapid chain assembly or 
adjustments . . . no tough repair work, no time 
wasting delays in repairing or replacing chain. 

And still more service—Whitney factory packag- 
ing protects chain and parts against dust, dirt and 
moisture, each item clearly labeled for quick, sure 
identification. Whitney operates company staffed, 
completely stocked oil country warehouses in Dal- 
las, Texas and Los Angeles, California and pro- 
vides off-the-shelf service through oil field supply 


stores located in every producing area. 


If you want RESULTS, specify Whitney Chain. 


Whitney 


CHAIN COMPANY 


325AK Hamitton Srt., Hartrorp 2, Conn. 


FLEXIBLE COUPLINGS s 


For more data on advertised products, use Readers’ Service Cards, last page. 










WHITNEY-TORMAG DRIVES 








How deep for oil? 


How far down into the earth’s depths can we go after this 
vital substance? Today, the question remains unanswered. 


We are still going down! 

However, continuous probing beneath the earth’s 
surface depends on how much punishment tubular 
materials can stand. They must be worked hard and 
deep. They must resist twisting action, fatigue and col- 
lapse. And they must be ready to meet the more rigid 
stresses of deeper drilling tomorrow. You can bet when 
new records are set USS National Seamless Oil Country 
Tubular Products will be on the job. They are acknowl- 


edged the world over as the most ideal materials fot 
deep well work because their strength and dependability 
can be attributed to two vital factors—quality steel ang 
a unique way of manufacture. Each seamless tube1 
pierced from a solid billet of steel. And only steel @ 
the very best forging properties and of the highest 
uniformity can be used, since the modern piercing ope a- 
tion tends to search out any defects in the metal. 

For drill pipe, casing and tubing that can really “ta 
it’ —products that will consistently give you the mé 
service per dollar invested—remember to specify 
National Seamless Oil Country Tubular Products -+ 


every time! USS, National and ® are registered trade 





General Electric Announces the All-new 
Type KOF Motor—Only Known Motor with 
Electrical Characteristics Designed 
Specifically for Oil Well Pumping 





NEW DESIGN GIVES 8 TO 10 PERCENT SLIP, 
400 PERCENT STARTING TORQUE, 
LOWER KWH PER BARREL 


General Electric’s new oil well pump 
motor —the Type KOF—features new 





electrical characteristics specially designed 
to meet the unusual demands of an oil rig’s 
highly cyclic load. Highest slip—8 to 10 
percent—and highest starting torque— 
400 percent—of any available oil well 
pumping motor, smooth out pulsating load 
peaks and overcome unusual loads. 


Now you can select a motor designed 





specifically to provide optimum perform- 
ance and economy on oil well pumping 
applications. For the full story of this new 
motor development, contact your nearby 
Apparatus Sales Office or distributor: or 
write direct to Section 899-3, General 
Electric Company, Schenectady 5, N. Y. 
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Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 














@ More than 500 Indi- 
vidual Company 
Catalogs 


@ Over 5,000 Pages of 
Equipment Informa- 
tion 

@ Indexed and Cross- 
Referenced 


e@ Fast, Accurate, Cur- 
rent Reference 





COMPOSITE CATALOG OF OIL FIELD EQUIPMENT AND SERVICES 


Published by World Oil, P.O. Box 2608, Houston 
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Composite Catalog 


For more than a generation, Composite CaTAtoc has been helping 
to simplify oil field procurement problems in the field or at the office. 


In the current edition you’ll find detailed information on more than 


3,000 oil field products and services—the most useful and complete 


Composite CaTALoc ever published. 
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the job go ss ‘swell ai, 
when — — 
you 
use 


KANEWELD 


BEVELEDGE* \\m 
CASING 
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Kk 


Both edges of 
every length of 
KANEWELD CAS- 
ING are beveled 
to assure a weld 
that is stronger, 
safer, surer. 
U. S. Patent No. 
1,966,248. 









Order KANEWELD Beveledge Casing for 
your next important job. See the big differ- 
ence in operations cost and service. When 
you use KANEWELD Casing you insure 
efficiency and prevent delays that are 
costly. When the hole is cased with KANE- 
WELD, the joints are stronger than the 
pipe itself. YOU CAN BE SURE when you 
case with KANEWELD. 

Quick delivery by truck, rail, ship or 
barge, to any major oilfield, inland, offshore 
or foreign . . . from Galveston, “Port of 
Quickest Dispatch.” 

WRITE, WIRE OR PHONE FOR 
PRICES AND INFORMATION. 


* * * ae... 


— 


Kane-Weld 


KANE BOILER WORKS, INC. 
Manufacturers of quality pipe 
for every purpose....... 

P.O. Box 546, Galveston, Tex. 
phone SO 3-2401 «Houston, dial CA 2-7759 
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“Well in hand — 
with a 


GEOLOGRAPH 
RECORDER!” , 





Yes, GEOLOGRAPH recorders give you 
the most complete record available while 
the well is drilling. 

This is our ‘‘Fifth-of-a-Century” of 
superior service to the oil industry. 

In all ways it always pays to log as you 
drill with a GEOLOGRAPH recorder, 
which combines the exclusive unique 
“Trip Action’’ and ‘‘Magna-Sensor” 
features. 

For information, contact your local 
GEOLOGRAPH office. 


GEOLOGRAPH 





OIL FIELD SERVICES 
P.O. Box 1276 * Oklahoma City 1, Okla. 


RECLAIM | 





TANK 
BOTTOMS 








the most effective chemical for treating 


PARAFFIN 


The money you make on reclaimed tank bottoms by using 
BRAKESOL will be substantially more than the cost of 
treating . . . including chemical and labor. Safe for use 
in production, pipeline and refinery equipment 
Contains no chlorides, sulphides or other halides. 
BRAKESOL Treating Engineers have the experience and 
know-how to do a successful job. Contact them now! 


Treating Engineers Available at These Locations 


| Ardmore, Okla. 6489 Houston, Texas : Pratt, Kansas - 
| Carmi, illinois 5948 HO 5-6648 GR 2-374 
| Ft. Morgan, Colo. Kilgore, Texas 3219 Edmonton, a P 
a Lovingten, N. M. 6-688! Shreveport, La. 8-1962 
| New Iberia, La. Oklahoma City, Okla. 

} EM 4-036! Vi 3-6629 WH 9-3854 
Odessa, Texas Or Call Your 
Supply Store 


© BOX 9506 ® OKl 


A OM A C1by, OKLA 
Ml EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO., EXPORT DIVIS 
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New Equipment Catalogs and Literature 





For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 


the Reader's Service postcards just inside the back cover and facing the Advertisers Index. Simply 


circle code numbers of items desired—sign and mail card. Requests are transmitted to the 


manufacturer as soon as received by us for mailing of desired information directly to you. 


Photo-Drawing Folder 


A four-page folder has been issued show- 
ing easier and more effective use of engi- 
neering drawings with the introduction 
Photoneering, a new process that combines 
photography and drawing. 

Specifications can be drawn directly on 
a photograph taken from any angle or 
point of perspective, A special heat and 
humidity resistant plastic film sheet is 
used, which permits necessary changes or 
erasures 

This new method is 
Technical Reproduction 


To get a copy, circle No. E24 on Readers’ 


Service Card, last page this issue 


being offered by 
Service. 


Explosive Valve Manual 


Conax explosive valve catalog is avail- 
able from Conax Corporation. 
This new 16-page catalog fully de- 


scribes and illustrates the complete stand- 
ard line and typical specials of Conax 
explosive valves, Conax explosive latch 
pins, Conax explosive actuators and Conax 
thermocouples and pressure sealing assem- 


blies. 
To get 


Service 


No. E25 on Readers 
Card, last page 


a copy, circ le 


this issue 


Descriptive Pamphlet 


Cardwell Manufacturing Company’s serv- 
‘ing hoists, draw works, masts and mud 
pump equipment are described in detail in a 
new 60-page reprint section, taken from the 
1958 World Oil Composite Catalog. All 

rvicing hoists, draw works, self-propelled 
lravelrigs,’ masts and mud pumps are 
llustrated. Detailed charts on line speed 
and pulls, drum capacities, performance 
and dimensions are included. 
lo get a copy, circle No, E26 on Readers 
Service Card, last page this issue. 


Expansion Joint Book 


The Expansion Joint Manufacturers As 
sociation has released an edition of ex- 
pansion joint standards, This edition con- 
tains up-to-date information concerning 
the design, construction, application and 
testing of expansion joints for piping and 
ther services. 


r ‘ . : : 
10 get a copy, circle No. E27 on Readers 
service Card, last page this issue. 


Phase Conversion Folder 


Ken Elliott Motors, Inc., have made 
available a data file giving complete infor- 
§Mation on the H-A-S Phase Conversion 
5 System which is especially suitable for oil 
§ Well pumping installations in those cases 
where only single phase current is available 


Blo get a copy, circle No. E28 on Readers’ 
Yervice Card, last page this issue, 


- 
VECEMBER, 1958 WORLD OIL 


; 


Pesticides Brochure 


“Your Ready-Reference Guide to De- 
pendable Diamond Weed and Brush Kill- 
ers for Effective, Easy, Economical Weed 
and Brush Control” is the title of an 
illustrated, 12-page booklet issued by 
Diamond Alkali Company. 


To get a copy, circle No. E29 on Readers’ 
Service Card, last page this issue. 


Coupling Handbook 


Snap-Tite, Inc, has issued a new general 
catalog describing the company’s standard 
line of quick-connect, quick-disconnect 
couplings. The five basic Snap-Tite cou- 
plings shown include the “H” coupling 
for high pressure applications; the “IH” 
coupling for impact in air lines; the Hi- 
Flow coupling for low pressure applica- 
tions; the “E”’ coupling for vacuum and 
very low pressures; and, the “T” coupling 
for hard to handle fluids. 


To get a copy, circle No. E30 on Readers’ 
Service Card, last page this issue. 


Company Services Catalog 


Dowell Incorporated has prepared two 
new brochures detailing complete services 
offered by the company. The first is a com- 
plete catalog of Dowell Services and Prod- 
ucts consisting of 19 pages fully illustrated. 
The other brochure entitled “Packaged 
Products for Industry” details technical in- 
formation on application of Dowell prod- 
This book contains information 
supplemented~with photos and curves. 


ucts. 


lo get a copy, circle No. E31 on Readers’ 
Service Card, last page this issue. 


Needle Valve Pamphlet 


Bulletins detailing stainless steel bodies 
seat-seal and needle valves manufactured 
by Grove Valve and Regulator Company 
are now available. The Grove Series ““T” 
(seat-seal) and Series ‘““N” (needle) valves 
have application in the oil and gas indus- 
try where ease of operation and bubble- 
tight shutoff are essential. ~ 


To get a copy, circle No. E32 on Readers’ 
Service Card, last page this issue. 


Chemical Bulletin 


A comprehensive bulletin recently pub- 
lished by the BJ Service, reviews each acid 
treating solution, chemical blocking agent 
and auxiliary chemical service offered by 
BJ for well stimulation. The bulletin in- 
cludes a discussion of the composition, pur- 
pose and action of each chemical formula- 
tion, together with charts and a glossary of 
terms used in chemical well-stimulation 
work. 


To get a copy, circle No, E33 on Readers’ 
Service Card, last page this issue. 


Screen Pipe Catalog 


An eight-page catalog describing screen 
pipe for oil, gas and water wells, including 
the “more area” slotted screen pipe, verti- 
cal slotted and drilled hole wire wrapped 
screen, ribbed type wire wrapped screen 
and prepacked gravel pack screen, together 
with specifications of various types, is avail- 
able from the Emsco Screen Pipe Company. 


To get a copy, circle No. E34 on Readers’ 
Service Card, last page this issue. 


Midget Valve Booklet 


High Pressure Equipment Company has 
issued a catalog describing in detail the 
company’s full line of midget valves and 
fittings, which offer a wide range of me- 
chanical seals and controls. 

The units are used to provide minimum 
capacity in capillary and small diameter 
high pressure tubing systems. 


To get a copy, circle No. E35 on Readers’ 
Service Card, last page this issue. 


Blowout Preventer Catalog 


A 20-page catalog has been made avail- 
able by Stewart & Stevenson Distributing 
Co., featuring Koomey Blowout Preventer 
Operating and Testing Units, The catalog 
—complete with illustrations, photographs, 
diagrams, charts and equations—contains 
complete information on one of the most 
important pieces of rig equipment, the 
blowout preventer operating unit. 


To get a copy, circle No, E36 on Readers’ 
Service Card, last page this issue. 


Standards Revisions 


Two revisions of American Standards— 
B16.9-1958 steel butt-welding fittings and 
B16.25-1958 butt-welding ends—have been 
approved by the American Standards As- 
sociation and published by The American 
Society of Mechanical Engineers. 

Both standards are sponsored jointly by 
the Mechanical Contractors Association 
of America, the Manufacturers Standardi- 
zation Society of the Valve and Fittings 
Industry and The American Society of 
Mechanical Engineers. 


To get a copy, circle No. E37 on Readers’ 
Service Card, last page this issue. 


Condensed General Catalog 


Rolo Manufacturing Company has made 
available Catalog 58G, as useful informa- 
tion on Rolo’s line of oil meters, standard 
and high capacity metering separators, au- 
tomatic custody transfer units, calcium 
chloride gas dehydrators and other prod- 


ucts. 


To get a copy, circle No. E38 on Readers’ 
Service Card, last page this issue. 
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This Is 
“TOP HAT” 
ERVICE 


TOP HAT Service means going first class . . . with 
all the advantages of a full-dress approach to each particular job. 


TOP HAT Service means people .. . the top technicians 
of their trade . . . giving your project the individual attention 


that so often makes the difference between success and 
failure excellence and the merely adequate. 
TOP HAT Service means equipment . . . the very latest 
in instrumentation and methods to assure the best results at 
minimum time and expense. Finally, TOP HAT Service means 





reputation . the maturity, integrity, and the reputation 





and recognition earned by an organization which 





is not content merely to apply technology, but continually 





seeks better ways of serving the industry. 





In well logging, perforating and other wire line services, 
TOP HAT Service means LANE-WELLS Complete 


Service. There’s a tangible difference 







A Division of Dresser Industries, Inc 

4 . Cg x ss 

. O. BOX 1407 * HOUSTON 1, TEXAS 
copes pe 
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Advantages of Liquid Cyclone Treatment of Weighted Muds. Know Your Mud Pum t Can Save You Money. 
Harry D. Mathis and R. L. O’Shields..............+++- May 134 (Part 5) Samuel CU oe AGk J CGE oes aiwcadee ae Nov. 143 
Recent Improvements in Air Drilling Techniques. Know Your Mud Pump—It Can Save You Money. 
M. Brantly. ...... 200+ ceeeccecceesernecencscsuceees May 140 Cy 3 ee eer Dec. 131 
Compact, Mobile Rig Features Money-Saving Moving Ideas. Additional Mud Storage at Nominal Cost. 
ilbert M. Wilson. ....- 5.0 eee e cece eee cereeeseeeeceees June 156 John Cox and Robert W. Scott. 4......220-.0200scce00. Dec. 105 
Air and Gas ——. as Cost Cutters. Jack E. Earl......... Sept. 83 Viscosity of Clay Suspensions. Dr. Norman Street Ne ae kare Dec. 151 
Pulling Unit Mast Height Can Influence Job Cost. Offshore. Drilling With a Power Swivel Offshore. H. C. Morgan. June 161 
J. N. Gregory... .....ccccnesscceccenscccvnsccescevcce Oct. 199 Can Offshore Drilling Risks be Insured? Th B. Mead..... une 165 
pe Dames. Average Depth per Well Sets a Record........ Feb. 3 144 Cantilever Drilling Barge Has Diesel-Mechanical Power. . pt. 105 
ouisiana Average Well Depth Is Greatest.............. Feb. 144 Additional Mud Storage at Nominal Cost. 
Ten Areas Get New Drilling Depth Records During 1957. .Feb. i3 145 John Cox and Robert W. ET Re Oe aE Dec. 105 
omang Wie Surfactant Muds. , More “Sausage Skin”? Barges on the Way. George Sell...... Dec. 160 
R. B. Hyde, Jr. and James M. McCaskill, Jr............ May 117 Penetration Rates. High Mud Pressures Increase Penetration. 
Shell Drills Toward New Oklahoma Depth Record......... — 91 Ralph A. Watson and R, S. Sullins..............eeeee- Jan. 113 
Phillips Sets a New Depth Record..............0ceseeeeees une 160 The Effects of Weight and Speed on Penetration. 
or .* —— wed sg tna A Diesel-Mechanical P. — 105 Se IE ods aia st Be ce a Ky Bake Bb aHs Cah Jan. 120 
antilever Drilling Barge Has Diesel-Mechanical Power... .Sept. . . ‘ 
Are Diesel-Electric Rigs Performing Properly? eee Rates Poh First Time in Decade. Feb. 15 152 
Ce: onde cha NU ehsd ses dings Secutccadannbe sk Dec. 113 (Footage per Rig).....---++-++ersecsererererreeeees ; 
Directional Drilling. Jet Deflection Drilling. Robert W. Scott. ..Oct. 137 ane i ag in Air Drilling Techniques. 
Drilling Controls gg in Steeply Gioiee Formation. Li NIN so pas anecknsnun kewtaeds sein soneaecsuabdil May 140 
Harold J. Reedy.........sscesseesececsevcseccceseces 115 We...ck pee Ses Wateiy 3. Basin. wince ncngncdaesesaee se May 150 
Drill Collars. wer Do ‘Drill Collars Fail. Moak Rollins..... Aug., ‘Sept., Oct. Efficient Drilling Practices Pay Off in Record Gulf Coast 
Drill Pipe (See Pipe) rations. Earle C. Hellums and Jack F. Earl......... Oct 140 
Drilling Activity (Also see Ey? Articles) 
US. Drilling Activity Off 54 Rigs a Month.............. Feb. 15 150 Drilling Controls Discarded in Steeply Dipping Formation. 
North Tejon Shaping Up As Major High Comvtey Field. RRA F, FDS 6 brik en's cesontsvthneneasthwoedeotaxaue Nov. 115 
William H. LeRoy and John P. Lavery, Jr............. Oct. 214 Pipe. Drill Pipe Rotation Reduces Pressure Drop. ; 
Electric Beare ae ee Ds i * Well reese) Howard Ferrell, E. C. Fitch and J. H. Boggs ska niente cot April 158 
Engines 
rpg Selection r 4 sree Compounds. -. Dyes Laer -Oct. 149 Power. Picoel Poe ree Patterns Checked April 180 
Stes ieee Tene Bie = tCan Save You Money. = 2——CSCT—CT_ .. Us ner’ Blake Light............... te ceeetaeerecereneeees 
_— (Series of 12) Part 1. ea Ba Cs inc tececée vee .July 100 Maximum Hydraulic Power at the Bit. R. W. Colebrook... .Oct. 168 
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Subject Title Author Issue Page Subject Title Author Issue Page 
Practices, Problems, Techniques Know Your Mud Pump—It Can Save You Money. 
Keys to Succe ssful Compe tiie Drilling. (Part 6B) (Part 6) Samuel a eae seaake Dec. 131 
Roy A. Bobo, George S. Boudreaux and R. R. Angel... .Jan. 127 Rig Move. Advance Planning Pays When Skidding a Rig. 
Determining Optimum Brilline Techniques. John W. Speer. March 93 DU FON 0.66.00 006nassdosanseccudensenaueeanasen March 118 
*‘Run-Around”’ Provides ‘‘Soft’’ Drive for Rotary Table. , sae —— Rig Has Many Features. Warren L. Baker. May 128 
Jolen Wh.. Getate. . o.oo occnscuccsttigueash besten March 102 obile Rig Features Money-Saving Moving Ideas, 
Higher Strength Casing for Bottom-Hole Pressures of Mice BE, - POT a is cos pvdeesahssdinn Wal ek eee June 156 
5.900 psi. Sheldom H.. Raveeliis......0-siceazecesecdes April 153 Rotary. eas to Successful ay gs Drilling. at, Saat 6B) 
New Coentiaed Developed for ngening Casing Joints. Rov A. Bobo, George S. Boudreaux and Angel... .Jan. 127 
Martin E. True and W. A. Pitts........cccescsceccees April 168 Rising Rota ato Rig a ey INE, ss aainle Hb 660064 eae Feb. 15 152 
Proper Selection of Engine Compounds. M. Duane Lackey. ‘Oct. 149 *‘Run-Ar ovides “‘Soft’’ Drive for Rotary Table. 
Maximum Hydraulic Power at the Bit. R. W. Colebrook... .Oct. 168 P ohn oN. Scheie” eS a Py rt oy a March 102 
Pulling Unit Mast Height Can Influence Job Cost. Safety. Safety, Profit and Drilling. D. L. EE Feb. 1 56 
NN. Gea. sc 0:s0en abbwaie ras Cae deeieons, weeaae ed Oct. 199 Rig Accidents—Causes and Remedies............+e+sse00 March 99 
Drill Pipe Rotation Reduces Pressure Drop. Chemical Control of H2:S During Drillstem Tests. 
Howard Ferrell, E. C. Fitch and J. i ey April 158 {; U. Messenger. .....seccsccssccsccseccsccccvececens Dec. 111 
Pumps. High Mud Pressures Increase Penetration. Rig Floor Accidents Can Be Prevented. J. Quinton.......... Dec. 117 
Raish A. Watson ad Tk. B.S ids tuesaescnces ceases Jan. 113 Straight ree (See Crooked Holes) 
Know Your Mud Pump—lIt Can Save You Money. Tubular Goods (Also see Pipe) 
(Past 2) Sil Fi. Ghee 5 os heen in sn20hs be oan count July 100 Let’s Re-Examine Casing Design Considerations. 
Know Your Mud Pump—It Can Save You Money. eS EO ERPS ee ie ere Feb. 1 60 
(Pact 2) Gecmal 5... COE + 0c 06ss5speenscdcnndeenabe Aug. 1 81 Higher Strength or my for Bottom-Hole Pressures of . 
Know Your Mad Pump—It Can Save You Money. 15,000 psi. Sheldon H. Reynolds............sssseeeee0: April 153 
(Part 3) Samuel L. eer. and Carl Aalund.......... Sept. 122 22,919 Feet of Protective Casing. Jack F. Earl............ Aug. 1 79 
Know Your Mud Pump. (Part 4 Turbines and Turbodrills 
Semuel L.. Collier and NN. BB. BHonps. «ss isecc4ssge soos Oct. 143 Russia Tests Wireline Electrodrill . Compares Favorably 
Efficient Drilling Practices Pay Off in "Record Gulf Coast With Turbodrill. A. A. Minin and K. A. Chfranov..... ay 124 
Operations. Earle C. Hellums and Jack F, Earl......... Oct. 140 Russia Claims Progress in Gas Turbo-Electric 
Know Your Mud Pump—It Can Save You 3 hk; Driwes Bor TE BRAGR. on os os Sho cccoecsuenesseunee Nov. 168 
(Past 5) Gammel 3.. Comet. .<as> o6a-0ks0dseseesnannee Nov. 143 Wells Completed (See Economic Articles) 
Title Issue Page Title Issue Page 
Protect Operator of Air Winch with Guard of Scrap Material... .Jan. 190 Provide Safeguard for Hole With Worn Pi } Wiper Lv edetba ahaaah 164 
Modified Catline Spool Straightens Tangled Line..............- an. 190 Construct Pump Rod Rack for the Parts House.............++++ uly 164 
Inexpensive Heater Guard Boosts Doghouse Safety.............. an. 192 Winch on Headache Rack Aids in Truck Leste adda edddeea uly 164 
Demountable Walks Speed Engine Radiator Servicing........... an. 192 Observation Hole Allows Constant Look at Mud................! uly 166 
Face Guard for Driller Cuts Down on Rig Danger.............- = 194 Small Bridge Over Pi Reduces Walking Hazards............. uly 166 
Mud Gun Stand Relieves High Pressure Line Strain............ an. 194 Use Scra os and Skid for Tool Storage Space............++++ uly 168 
Drill Collar Pick-Up Stand Helps Good Housekeeping........... uly 168 
Doghouse and Junk Bin are Unitized for Single Load Moving. .Feb. 1 112 ’ 
Mount Gin Pole on Side of Bin for Handling Ease............. Feb. 1 112 pe a a wed of Ri } pt oy OF pda ceabs ake : 4 
Keep Coring Sheaves Ready Yet Stored Out of Way.......... Feb. 1 112 a me ‘own Dril _ = ed wit is Cable.......+..++. ug. i 31 
Shopmade Support Adjusts Height of Suction Line..........-. Feb. 1 116 was) ene Overhead Protection for Rig-Runner.......... Aug. . 
Simple Muffler Stops Unnecessary Rig Noise..........+++++++: Feb. 1 116 Unitized bes pn Serves Dual Purpose in Winter... .......++. Aug. 1 Hy 
Built-in Ladder Substitutes While Stairs Not Available........ Feb. 1 118 Parts or Odds and Ends Bin Allows Good Housekeeping. ...... Aug. I - 
Fold-up Doghouse Legs Save Time in Moving.............+++. Feb. 1 119 Adjust Pump Belt Tension with Drill Pipe and Studs.......... Aug. I i; 
Store ters Paper Near Exhaust Manifold...............++. Feb. 1 119 Store Excess Drilling Mud in Cylindrical Steel Tanks......... Aug. 1 1 
Rig Windows Made Safer with Special Construction.......... Feb. 15 204 Austiary Pump Unitaed to Allow Quick Rig Up Tpegeabebe: 50 
Mount “~ Protectors for Fluid Level Indicators............ Feb. 15 204 Make Rack for Wrenches from Heavy Sheet gp ee oe Sept. 50 
Sawhorse Makes Support for BOP Control Lines...... dial 206 Pipe Tongs Held Back With Hook and Chain............... .. Sept. 54 
Rope Sean la aon See ey of Posen. tater eeeeee = Old Drum Is Converted Into Chemical ogy i) eee Sept. 54 
opmade ids Frovide anuo or ater ian » av 
Fill Emergency Needs on Remote Drill Sites................. Feb.15 210 Handy Pipe Vise on Skid Lemons Rig Werk Lead. ....+--0-0+: Sept. a 
Economize While Providing Spark Arrestor Water............ Feb. 15 210 Fill Hydraulic Brake Oil Reservoir from Rig Floor...........++ Oct. 82 
Lifted Eyes H +‘ Substructure Handling............-+++++0e+0: Oct. 84 
Fix Cover for Rotary Table During Tests..............+++++: March 166 Store Rig Fuel Supply in Compost ee REPO CE SPT e Oct. Bt 
Cascade Water Cooling Increases Heat Removal.............. March 166 Skid-Mount Electrical Panel to Handle Current Easily......... Oct. 88 
Attach Hose Storage Rack to One End of Water Tank....... ~ March 170 Barbed Wire Tie Post Saves Clothes and Skin..............++- Oct. 88 
Suet: Built Pipe Clamp Holds Lines Around Rig............ March 170 Construct Doghouse Heater from Assorted Scrap Pipe.......... Oct. 90 
Pipe Union Anchors Rail to Fixed Section on Truck........... March 172 Extend Bed of Truck to ae ee EI Pr eree Oct. bd 
hace gd ie eames ot i, of Leen ey eee _— 4 
Construct Mud Level Gage Float from Cylindrical Tank ee ee ey ts yt) 
ena Access = rus hey 4 ee | sSeccecooesees April aes Simple Housing Protects Fire Extinguishers................s+++ Oct. 100 
ake Cuttings from Muc ith Shopmade esander... -Apri- <I Mud Tank Clean Out Gates Are Necessary by Rig............-- ® 
Portable Pipe Straightener Can Be Towed on Truck 247 Mud Tank Clean Out Gates Are Necessary by Rig Oct 108 
Box Shows Samples Wisraviolet Tight. ..o:scgecsseccevancsey Nov. 64 
Construct Light D oats Supports by Pinning Braces in Place. .May 212 High Pressure Pop Valve Keeps Line from Bursting............. Nov. 64 
Block and Tackle Quick Rig Suction Hoses.............. May 212 Extension on Pipe kes Loading Easier............++.+++ Nov. 68 
Mud System Is Jetted i By F Foot-Operated Valve..........+eeese05 May 214 Simple Pipe Connections Convert to Rig Desander.............- Nov. a 
Welded Scrap Pipe Makes Partaan Caen. ods gen nciccsctinnsi May 219 Quicken igs ing Up Time With Piping on a Tank.......+-++ Nov. cs 
Offshore Barges Can Use Quicty Mounted Scaffold............ May 220 Right Standard Rests in Pipe Socket oo a saseeeseserevsenes Nov. 7 
Water Pump Suction Hose Is Floated on Empty Drums......... May 220 Drive Chain Lubricated Continuously With Unit............-++ Nov. 5 
Change House Wash Stand Built from Small Half Drum........ May 224 Unitized Flumes Near Floor Provide Quick Change Flow...... Nov. 
Substructure Tool House Cuts Transport Loads................ May 225 Build Conventions Rash. fur Bice Meitundifer.... ..<>«..sasctins _— 64 
Hinged Gratings Make Excellent Cat Walks.........-.-+s+ee0+ -Dec. 66 
Fabricate Lube Tanks from 24-Inch Pipe..............+eeeeee+: — 228 Preheater Connection Raises Boiler Efficiency............+++++- Dec. 66 
Hinged Doghouses Furnish Additional ones ES. aweaeen une 228 Install Tool Drawers Beneath Truck Bed............6++seeeeees Dec. 68 
Winch, A-Frame Cantilever Adjust Mud Suction Hose......... a 228 Telescoping Cat Walk Speeds Rigsing-Up Tick pe seer sseeuenann Dec. 68 
Make Roof Supports From Old Drill Pipe..............sssse- June 230 Holes in Sheet Metal Keep Belts in Sight... ........-++eeseeeee Dec. 70 
Small Sheet Steel Reel Provides Hose Teotecten- ae Pe Sen une 232 Liquid Level Control Operates Pump ea bpakdcdeeneneneee 3 70 
Put Vise on Substructure for Securing Heavy Work............ une 232 Drilling Mast Stand Easy to Disassemble..........-.++s+++eee+ ‘ 72 
Pipe and Doorstep Scraper Help Keep Bains “Clean eedavesa une 234 Collapsible Stand Helps Workin Conditions nehes0 sens gueee ties Dec. 72 
Fire Extinguisher Mount Provides Quick Access.............++- June 234 Cement Foundation for Rig onal Puan Mints con kckenken age Ft Dec. 76 
Mud Manifold om Skid Allows Simple Hook-Up...............- June 234 Turnbuckle Anchors Dope Bucket to Floor............+++ sexue’ Dec. 78 
EXPLORATION, GEOLOGICAL AND GEOPHYSICAL ARTICLES 
Subject Title Author Issue Page Subject Title Author Issue Page 
Aerial Surveys. Color Aids Photegeat ical Interpretation. California. North Tejon Shapi As Major fh Goavity Field. 
Dr. J. I. Gimlett and K ne tee 123 Willem H. LeRoy and Joke P. Lavery, Jr...-..+.-++++: Oct 214 
Survey +: From Air Aid Remote Exploration. M. E. Erfle.Oct 210 Colorado. New Discoveries Boost Activity in ox Jalocburs. .-July 60 
Arkansas, Arkansas Valley Region Develops New Gas Reserves. Continental Shelf (See Offshore) 
Weamasn WE; COG, f6do 0s caess cnscucdnanmuscuneiabsd May 101 Discoveries (See Economic Articles: Wells Completed) 
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Subject Title Autnor Issue Page Subject Title Author Issue Page 
East Texas. East Texas Basin Offers New Type Fields. New Look at Salt Dome Geology May Increase Gulf Coast 
Joseph A. Kornfeld... .....-..00:-.0seeceeeeeesercsees Jan 104 Reserves. (Part 1) V. N. Sovimeky............cccsccccece Oct. 180 
Exploration, Misc. Color Aids Photogcological Interpretation. New Look at t eee G Geol May Increase Gulf Coast 
Dr. - i. Gimlett and Kenneth E. Hunter.............. April 123 Reserves. (Part 2) V N. Sovinsky tes Jy gly ae aa ie o lov. ill 
Exploratory ing (Also see Economic Articles) Mydsedypent. Application of Sst to Hy odynamic Studies. 
Progress. Ra ES SSS eres ee April 117 H. K. van Poollen and Sam Bateman rs iota be eceioalll Jul 90 
Formation Identification. Feeney Coring From Small Boats. Kansas. Skelly ns Promising ‘Hot Area’ in Kansas........ arc 60 
ots ge a dn cud cbhin hha edb ohad eas Feb. 1 51 Mid-Continent—A Land rr Geological Opportunity. 
Pour Corners Geology and Exploration in the Four Corners. Dr. DNS asc ca dunes Rupee wand pe hasene ech eee Sept. 101 
ae ee cai bb aind bi kdab deed adotanits April 130 Louisiana, South. Lo -Range South Louisiana Oil paeery 
Y= ——— of the Paradox Studied. fat 196 wn etlak “Go 7 ’ Fred Woe end Robert — - June 119 
SNA 6 hd oneb ce bageseseesovashsptaaees pri t’s e or Louisiana shore bem in 
Geology. Fs epessansiogy— Popular Exploration Tool. NM FR errr ter rire Tere June 122 
_——y any y m pad Vernon Jackson. ........++++: ree Ww Riagnetts Deane. Bs | Soteiiees Can Benefit the Industry. eer a 
i, Mi uc casengessuctésovcenseueses eR Se Ee arc 
Color Aids Photogeological Interpretation. Let’s Take a Second Look at Magnetic Tape. 
Dr. J. I. Gimlett and Kenneth E. Hunter............. April 123 C. F. Wendenburg and John M. Sharpe............... April 119 
Gosteey ye in the Four Corners. April 130 Nebraska. >» Sepieenten, Freee Le epee Nebraska a - 
rt Dl Miiiniecndesbadsanbkdaeeébantdeosnnes once ri Loo ichar en ce Mae. suse dawn iad scab 
Geol al OT albou Discoveries Brighter Than Ever. J 102 Offshore, Of a spare oar Sogn Seater .Sept. oy 
ichel T. Ha a tnd AA Seba bereReekhe cowenn edna une shore to ught on ide of Lake Erie 
Texas Region’s Trend Toward Deeper Zones. H. NG no 6h anncne os knee dgdesseccsdensoworeds Jan. 74 
> 8 Se ea ee June 105 Rotary Corin From Small Boats. R. i isexchawnal Feb. 1 51 
aT inde in District 2 Edwards, Wilcox Exploration. 108 waege ge A bn Louisiana Offshore Ciao in 1959. j 2 
Mins 4 bbeencascacvececoseccccccncchscscsecere une Ca Sidbie in cic esWh bidsekihitdeswen le une 
Texas’ Lower Frio potenti’ Now Can Be Recognized. Oklahoma. Southeast fear Field—Scene of Vigorous 
ns 56d uk caee chases es ovendesaneneds eeuns June 109 SR EE Bn: ase hkddebadedtes bot akcene eeeeemn = 85 
Eastern Gulf Coast * Oil and Gas Geology. Shell Drills Toward New Oklahoma Depth Record......... une 91 
PD. T.. dcchacenepnecedeenes se baeviewsen’s 4 June 133 relation of the Oklahoma ‘‘Wilcox’’—An Aid in Findin 
In South Texas . . . Frio Trend Offers Good Prospects. Beeewper Geructures. EK. C.. Tiahtle.....ccccccccesvessve = 1 71 
Ray B. Johnson and Harold E. Mathy.............++-. June 141 Mid-Continent—A Land of Geological Opportunity. 
Wyoming Oil Prospects Are Good. Dr. Horace D. Thomas.. July 83 et res SI Gb ct aranniuc kek odvassddssuvcdshened Sept. 101 
Correlation *! the Oklahoma ‘‘Wilcox’’—An Aid in Euloogectegy- 
Findin eper Structures. R. C. Tuttle............. Aug. 1 71 Reserves ( Economic Articles) 
The Mid Coctinnee—A Land of Geological Opportunity. Rocky Mountain. Discovery Challenge of the Rockies. 
cs 25 inn od aeches sv angenehen abt s Sept 101 Gi ee, Saat cade 6s vi ccedetedantn nasseeccawoel an. 99 
a a at 7 pom Gesiegy Se Increase Gulf Coast a cow Ley go Boost hetey is Dower Julesburg........ uy S 
serves. rt 1) V. N. SOVIMSKY... 22 cece eceecceces yoming O1 ospects Are Good. Dr. Horace omas. y 
Optical os Computer Simplifies Gravity Analysis. Juan Basin. Geol and Exploration in the Four Corners. 
R. Balbenser and S. PR ar 188 Bert F. Gray, Jt SEER SPR O Te 1 SPE ey pril 130 
Expievation Possibilities in Southwestern Nebraska Look Good. Sedimentation. Oil Migration i i Bosens Sediments. 
I Ot CR 6 i. on vane cadimkh shah tngscine spies Oct. 191 Fei Ris OE Bl, BEN Se dccpcsrrncucsveseeiens July 79 
Made From Air Aid Remote ip Saecetion. 3 Erfie. Oct. 210 eee Algeria’s Sahara: Booming Seismic Frontier. 
New Look at Salt $5 oe cl Increase Gulf ‘ea i re cn tiatis ode rena adaihtvannahesekee April 126 
Reserves. (Part 2 Stee in sa erties tahl Scdieolk as aes kl ov. 111 Chart Migration Methods Analyzed. Frank A. Roberts...... May 108 
New Development in AL Mude —,: > i Macndasenae Nov. 138 Buried Fault Indicated by Seismic Record Data. 
Subsurface hita Structural Belt. Dr. Peter T. Flawn....Nov. 141 amid Dh. bd dbvcntgemeetadvckehssanwe Aug. 1 75 
Mississippi Series Possibilities. Sidney B. Anderson.......... Dec. 136 Piece Di cnn } he Rechin. ALL 9 
Geophysical Crews. Number of Active Geophysical Crews Dips.Feb. 15 124 tructure. uscovery “aa oN. of the Kockies. evorsen. — 
Geoph - Anal Computer Sim lifes Graviey Aunbuile. East Texas Basin Offers New Type.Fields. Joseph A. Kornfeld. 104 
Baltosser and Ww Ww | Naina panne ae EE Saar Oct. 188 Texas. Texas’ nae: Se Potential Now Can Be Recognized. j 108 
ames OCWIS. ce cccecrecseeesseseseesesesesesesesese une 
re faa — Devt a sen edenensanl Feb. 1 45 So. — Frio Trend Offers Good Prospects. 
ical Activity Centers in 9 States............++.+- Feb. 15 124 vy be . Johnson and Harold B. Mathy...........---+-- June 141 
ee s oe Take a Second Look at Magnetic Tape. Texas ue Region’ s Trend sangre Deeper Zones. 
A F. Wendenburg and John M. Sharpe.............. April 119 eee ee eT ee eee 104 
New W to Locate vation Traps ~<a Ww. m, Suatteny April 140 Incerest Is Rising in District 2 Edwards Wilcox Exploration. 
Chart Migration Methods Analyzed. ieenk, A. Roberts...... May 108 ER SORE eS or eer une 106 
Buried Fault Indicated by Seismic Record hy Will Texas Oil Remain Competeeet Richard J. Gonzalez... June 88 
I, ME iccnindhcssecdassccccsisvebase Aug. 1 75 oe eee _——- Spurs Eleware Resin Activity. Ce Sept. at 
. ‘ : . ubsurface Ouachita Structura t. Dr. Peter awn...Nov. 
Gulf Siege Sectopionl Fyermasts for Disooverice Brighter Co 102 In South Texas Wilcox Trend Natural Gas Prospects 
Teuns Rasion’s Tread Toward Deeper Zonce. pe yO Pe a oe Dec. 123 
i Si ciiuh bnsebsakesersseshensahs ated une 105 Utah. Deeper Possibilities of the Paradox Studied. : 
Interest Is Rising in Districe 2 Edwards, Wilcox Exploration. Oe PO ER a an ee reerrrerr April 136 
7 i aay = wiiee ale Paaworakse senass had ss agers une 106 Weather. 
exas’ ower rio otentia ow an e ecognize + sil H 4 
Sy ees gal peng Jone 0p WO Legyting (Alte see Deitios Qotictns). Leproved Lease ew. 8 
Long- Ty South Louisiana Oil Industry Outlook ‘Good.’ ” r ‘ y hie : 
ed W. Bates and Robert R. Copeland PPR eet June 119 Wildcats (See Economic Articles) 
esa Gulf Coast Oil and Gas Geology. Williston Basin. New Discoveries Boost Williston Basin Activity. April oy 
poy as Se a er eer June 133 Mississippi Series Possibilities. Sidney B. Anderson......... lec. 136 
In South Texas . . . Frio Trend Offers Good Prospects. a, my and Extensions May Increase Potential of 
B. Johnson and Harold E. Mathy.................. June 141 esson Anticline Area. Doris D. Dallas................ Dec. 148 
Subject Title Author aa 5 Issue _ Page Subject Title _ Author Issue _ Page 
Artificial Lift. Tandem Installations Are Successful. The Generalized Roseny rman) E eee. (Part 2) 
le WON ROEM owes ce escssccacrcestiavencocessenessais Ma 197 M. R. J. Wyllie and G. eS RR Pere April 210 
Another Decrease in Artificial Lift Is Forecast........... Feb. 1 177 greg hort-Cut for Gas 7 LAE my R. P. Shoemaker. ..May 177 
Proper Pumping Speeds for Deep Wells. Tom H. Fraser. .. .Sept. 89 How to Determine the Water Content of Natural Gases. 
How to Determine Actual Power Output and Derating Factor. in J. Meetta and Albert H. Wehbe. 2.2... ccscesccccs July 122 
PNR ccd acababodcuhas shale stueadaccebines Nov. 133 GOR Histo rf : Tee cansynns Drive Reservoir. (Part 2) 
More Efficient Dual Gas Lift Installations. H. W. Winkler. . May 157 a ae ee ae ee Aug. 1 103 
Intermittent Two-String Duals. William P. Massey......... ec. 108 Calculatin ene: Oil Reserves. Dan H. McLendon.. , sy 119 
Automatic Lease Control. Microwave Radio Control Developments. Wed ing Does Make a Difference. Don Whitaker. ........-. ov. 130 
V. L. Ackerman and W. K. Lewright................+. Oct. 203 Casing. Let's iS ioe Casing Design Considerations. 
ACT Standardization Can Reduce Costs. H. L. Shatto...... Oct. 207 Hich + + J. prone ee ee ky debe 56 -Feb. 60 
Calculations. a erniaies the Viscosity of Crude. J 177 . Shel don EL. Reid ~~ _ Peay : a sm ta Set pg! - : ne 153 
r. aia sirn end os ede viarade > +s eeensieened > om. j§577 «== $$ Qiteset Wiewtmetetsti Micdeiieend Qine © ectieen Mita, aoe 
Significance of the Oil-Water Contact. (Part 2) New Compound Develo ped, fx for ‘coking Casing Joints. 
rank W. Cole — 174 Roy S, rye see W 7. ; 4 es awe ysis "Ly April 168 
SN ie tet ttcikade dan dent «i casenn aeaahins 3 Cementing (Also aot a senblionhe Giuccice for 
Oil- g hese anes | from Production Data. (Part 3) Feb. 1 93 : paiegien, Wells. William F. Ball and Knox A. Slagle. . -Feb. 1 79 
ta lesuahihcandindssnuncwiudas ada ied : Comnietion cthees. 
pens weer Influx From Production Data. (Part *) . _ ey capeeed fot Dart Completions ie in Citronelle Feb. 1 4 
ran ditt: ci ndd ke Dhs kits dsdkbapaecunsseoe arc iel ene ite an ert cElvain......« ’ 
Determining Oil Lost by a Shrinking Gas Cap. (Part 5) More Efficient Dual Gas Lift Installations. H. W. Winkler. .May 157 
as lhind cdGensdes neuntdes csdvscess¥bus April 207 — NS + Creel Well Completion Practices. a a 
‘ NG ig NOEs vv wanainss'od sath s.4.5:6 ve ewbanxdebe’ a 
Gotereening Oil Lost b a. Enponding Gas Cap Reservoir. Tandem 1 Rod Pump Installations Are Successful. Y 
(Part Frank W. Cole..........++++eeeseesseseeues ay 198 MN RE Seasndsdsngvebadsdss aboos cededduke aed May 197 
Curtin’ Keseny Carman Restos (Fors 1—Review of Existing Mule Completions Save Money Offshore. 
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Subject T.  ” itle ~_ Author Issue Page Subject Title Author Issue Page 
Well Completion Practices in the Illinois Basin. Generalized ‘om caren Equation. Gore 1—Review of Existing 
re aie res = Peer June 214 Theories) M J. Wyllie and G. . Gardner... .March 121 
CATC's § Quadruple Se String Completion. What Is Your Lease Worth? U. R. Arahong seiaioupad aban ve March 61 
, Poimboeuf and Robert Henderson............ Aug. 1 91 Seeligson Unit Formed for Secondary Recovery. 
Seshenel Completions Increase Oil Recovery. hein RO re Ces ere April 191 
De MN oN a ttecduonadbceea ad naateateees uaiane Oct. 173 New Repressuring Method Promises to Triple Output. 
a pin yorm Corrosion in Upset Tubing. Oe PE ee er Ps ...-April 201 
ae ee oe SR eer Aug. 1 112 a % Lost by a Shrinking Gas Cap. (Part 5) 
How to Peet and Contrel Corrosion-Causing Becteria. = 4... BRRD Wie Mie cesae hoes sac eyeeesssnnkcusdeeesencee April 207 
i, Kinet BE, Cs a 00 60.0. 0k cs cesntnceseennesbed Dec. 144 The Generalized Koeeny-Garian uation. (Part 2) 
Costs. Pulling Unit Mast Height Can Influence Job Cost. M. R. J. Wyllie and G. H. F. Gardner................ April 210 
Oe, GENS xo nnccabasee bhupasaniassthsenshawereewen Oct. 198 Vertical Fractures. Paul B. Grawlord and Denton R. Wieland. ey 166 
Economics of econdary Recovery in Montana. Reservoir Conditions Control Well Completion Practices. } 
pee ee Rete ae Nov. 107 Weiee Eh; PE i occ cddncadcdensdeyes sede snene ..May 173 
Fresh Water Fracturing Can Cut Treatment Costs. Incompatible Waters Can Plug Oil Sands. 
R. E. Hurst, J. T. Rollins and H. A. Stewart.......... July 117 RB. W. Lated amt A. FB. Comes ccntignes cocnspecsens xen May 188 
Workover Costs Reduced with Concentric Tubing Tool, —— Oil Lost Fa! an Expanding Gas Cap Reservoir. 
CMON: 30 xodi eo ciachnd stave ckeedtess<thanne March 135 Part 6) F PRE GION. <5 sancdeank dee bactencanehe tee May 193 
rayberry Water-Flood Will Be Profitable. F. Elkins. .Aug. 1 WH Does Bubble Formation Affect Reservoir Performance? 
Cpietlating Lowest Annual Costs for V-Belt Bax Dewten KH. Wiel, ovo<cccssscdtcjessevenspoepeenae {ely 129 
Robert A. Vandegrift........-.sscscccesescevevcoces Aug. 1 103 Gas Repressuring Methods Prove Successful. Paul R. “Waddle. uly 134 
Engineered Completions Increase Oil Recovery. Saturation Pressure—A Reservoir Evaluation Tool. (Part 1) 
Wi, STs ios eckedeu deca tads<assaeeeanorsebes Oct. 173 FiO WE, Geanccenedics vcosagssececacs cos ekeense July 144 
ACT Standardization Can Reduce Costs. H. L. Shatto...... Oct. 207 GOR pene a! of . , Degnetiens Drive Reservoir. (Part 2) 
Electrification. How to Determine Actual Power Output and UO Wey SOUR 6 dc hxtn pte do06400s5900ssbnee eee ug. 1 102 
Derating Factor, M. H. Halderson.............s+++++: Nov. 133 Estimating Uldonte Recovery from Water-Drive Reservoirs. 
Equipment. Time-Cycle Intermitters, Plunger-Lifts Boost Output. (Pact Bh eee We, Cee is v0 ascend ease pois heck eben Sept. 116 
A. SEGRE , << xnaa> os0ns's 000s sche emmmeiesman Dec. 101 How Predicted and Actual a a oe Companed ina 
Proper {aintenance Extends Valve Life. Paul A. Manor. .Feb. 1 85 West Texas Reservoir. E. E. Runyan...............++. pt. 97 
Calculating Lowest Annual Costs for V-Belt Drive. Gas Reservoir Material Balance Can Be Helpfui. (Part 4) 
I rr re Aug. 1 103 pate We. SO nes nwdadsas gba binssscenenesennleen Oct 182 
Organizing Equipment Standardization. Engineered Completions Increase Oil Recovery. 
J... 2aee ond Teary Sabecker. «..oo.cccsnccescnsesgseces Oct. 183 URs.0.0 900 645)4 00 0k. n0 Cee aconsbegkemeniren tele Oct. 173 
How You Can Keep Your V-Beits Healthy. D, A. Locke... .Oct. 196 Wedging Does Make a Difference. Don paueher pia pais mnie Nov. 130 
Formation Fracturing. What Happens to Hydraulic Fractures? How to canes Recovery from a Gas Reservoir. (Part 5) 
FE Fe ep ee. er ri 203 pe A Re ee ae i ee Nov 147 
Vertical Fractures. Paul B. Crawford and Denton R. Wieland. May 166 Calculating Recoverable Oil Reserves. Dan H. McClendon. .Nov. 119 
New Fracturing Process..........scccsccccccccccccecsecece une 189 Determine the Size of a Gas Reservoir. Frank W. Cole..... Dec. 158 
Fresh Water Fracturing Can Cut Treatment Costs. Safety. Chemical Control of H2S During Drillstem Tests. 
R. E. Hurst, J. T. Rollins and H. A.Stewart............ July 117 , Ns 0 5:0 k5:06 ck dnd en pt eheeddsesas oauerel Dec. ll 
Fracturing Can Help Secondary Recovery. Safe Production Practices Save Money. Ben Adair.......... Apri 208 
Ss Ue OI, 2 ah ols k's dd acne eae Res RE REL ESTED July 126 San Juan Basin. Time-Cycle Intermitters, Plunger-Lifts Boost Out 
Engineered Completions Increase Oil Recovery. Oe PR Pere ree 101 
R. RC ore ue gis cg baice paetah buenas beeen Oct. 173 Secondary Recovery (Also see Gas Injection and Water Flooding) 
Hydraulic Fracturing Pays Off. ar —— Flood in Mid-Continent Outstanding. 
Thomas M. Garland and W. C. Elliott, Jr............. Nov. 155 and Citric Ac and j. A .--geae godbe dds okie Jan. 166 
Gas Injection. New Methods Show Promise of Increasing Detergent and Citric — not 
Oil Recovery. Charles D. Russell... ..........sseee00s March 130 R, T._ Johanson, += . Powell oa H. N. Dunning....... Jan. 160 
New Repressuring Method Promises to Triple Output. Selective | usging of of nput Wells, 
oe ren rr ie en ee April 201 '? Botset and Paul F. Fulton............ Jan. 152 
Gas Repressuring Methods Prove Successful. Paul R. Waddle. Jul 134 New Trends in Treating Waters for Injection. 
Gas Lift. Another Decrease in Artificial Lift Is Forecast. ..... Feb. 15 177 pe Oe ee eae eer et Jan. 143 
More Efficient Dual Gas Lift Installations. H. Winkler. . May 157 Maintenance of Salt Water Disposal Lines. 
Intermittent Two-String Duals, William P. Massey......... Dec. 108 B. CRO bow nip oe uke beds ouans subpticanwoksten Feb. 1 77 
Gas Wells. Time Cycle Intermitters, Plunger Lifts Boost Output. Pozzolanic Slurries for Injection Wells. 
A. Dudemhociler... 2. .ccsccccccsssscvcesepovesovees Dec. 101 William F. Ball and Knox A. Slagle.................. Feb. 1 79 
Deep Gas Play Active in Pennsylvania, W. Virginia........ Sept. 113 ow, to Boost Production by Removing Water Blocks. 
Kansas, Madison Block Flood in Mid-Continent Outstanding. PS OR ET BE Feb. 1 83 
R. L. Higginbotham and J. J. Williams................ an. 166 New biel Show Promise of Increasing Oil Recovery. 
Water-Flooding Pays Off in S. E. Kamsas..............++- une 198 POSER: Tes  RUNUNEE, aso. 64.0965 6h.0deedahe cn baa 130 
Experts Answer Questions on Water-Flooding.............. pt. 107 Combination Treatment Spurs Sprayberry-Clearfork Output. 
Maintenance. Maintenance of Salt Water Disposal Lines. B. Be BES bo dived oc 00 desncebkevkncs ehand boda teen March 148 
Di ©, Cs oo i: 5 ca oko sscccessncntensks ae Feb. 1 77 Seeligson Unit Formed for Secondary Recovery. 
Proper Maintenance Extends Valve Life. Paul A. Manor...Feb. 1 85 eee errr April 191 
Calculating Lowest Annual Costs for V-Belt Drive. What Happens to Hydraulic Fractures? H. Ode........... April 203 
Robert_A. Vandegrift.......+..++-ssecssceresceesece 103 Incompatible Waters Can Plu ei — Ss. 
How You Can Keep Your V-Belts Healthy. D. A. Locke.... 3, 196 i, We. heed ond: A. B.C, cise dc cicsssvecavisivies May 188 
Nomograms. How to Determine the Water Content of NaturakGases. Water Analysis Interpretation in cea Recovery Prepeee.: 
John J. McKetta and Albert H. Wehe............+.+00: July 122 obert P. Kuyteoae EET Ne oT RM esa a ox 209 
Calculating Recoverable Oil Reserces. Dan H. McClendon. .Nov. 119 Water-Flooding Pays Off in S. E. Kamsas.................. “me 198 
Offshore. Phillips Petroleum Has Unique Offshore Production Optimum Water-Flood Development. Bert Murphy......... July 112 
acilities. J. F. Hendrickson and C. E. Young......... une 177 Freceuring Can Help Secondary Recovery. 
Multiple Completions Save Money Offshore. ES PE Pere ee eee Jul 126 
Jack H. Ray and Kermit G. Rowley................++: June 182 Sprayberry Water Flond Will Be Profitable. L. F. Elkins. .Aug. | 4 
CATC’s Quadruple String Completion. ow Predicted and Actual Performance Compared in a 
W. W. Poimboeuf and Robert Henderson............ Aug. 1 91 West Texas Reservoir. E. Rumyan. .....2ecceccecses Sept. 97- 
Offshore Production Aided by Microw ed Radio Control Economics of Secondary Recovery i in Montana. 
Developments. V. L. Ackerman and W. K. Lewright. ...Oct. 203 Bomgine Th, CG. Bis 54s cacao dbaeesasdctasvincecs Nov. 107 
More “Sausage Skin’? Barges on the Way. George Nass n40e Dec. 160 Testing. Dou le Shut-in Drillstem Tests. B. R. Dixon.......... June 191 
Perforating. Tests Revealing. New Data on Perforating. Application of DST to Hydrodynamic Studies. 
Ri ke eR March 128 Dr. H. K. van Poollen and Sam J.Bateman............ July 90 
Engineered Completions Increase Oil Recovery. Texas. Texas Producing Conditions Show Rapid Deterioration. 
a I PENA ee aga 2 oD OPTS Yet. 173 Weaatiets 5. OUR iss «be ccss vikkebeeentsss ad aaned ba ar 75 
Production Practices. Stock Tank Vapor Recovery Is Profitable. Tubing. ge —ra' in Upset Tubing. 
RR OS Rr ye Silay ae June 203 ae ONE hs eh. RUN ater ceckcs vabaseVesccaneel Aug. 1 112 
Selective Plugging of Input Wells. Water F coding racturing _ Help Secondary Recovery. 
Dr. Holbrook G. Botset and Paul F. Fulton............ Jan. 152 Dr. CPD a abn 5. 0400 Fad oud keen sa cnnneerken July 126 
Deter a and Citric Acid Input Rates. New Trends i in Treating Waters for Injection. 
T. Johansen, J. P. Powell and H. N. Dunning....... Jan. 160 Wade Weta a os 50.0605 o00syo eens ed nscunsaranbauan Jan. 143 
How to Boost Production by Removing Water Blocks. Selective uigsing of of Input Wells. 
PM NES is sc teeek sh nko N shamans aseeenmecione Feb. 1 83 Dr. Holbroo' Botset and Paul F. Fulton............ Jan. 152 
Workover Costs Reduced with Concentric Tubing Tool. Detergent and Gite ps Input Rates. 
ES PIG Yih EES RE AERP EIR ely ge March 135 R. ohansen, J. P. Powell and H. N. Dunning....... Jan. 160 
Incompatible Waters Can Plug Oil Sands. Madison Block Flood in Mid-Continent Outstanding. 
R, W. Laird and A. F. SIE sop «5 0'v ok ne a eee May 188 Higginbotham and J. J. Williams................ Jan. 166 
sian oo Fercene Has Unique Offshore Production Facilities. Maintenance of Salt Water Disposal Lines. 
J. F. Hendrickson and OO a See une 177 BR. GC, GE, A, . .n cpt cakes ave nxcasscoventha Feb, 1 77 
Deep Gas Play Active in Pennsylvania. W. Virginia.......- pt. 113 Pozzolanic Slurries for Injection Wells. 
‘Pumping. Tandem Rod Pump Installations Are Successful. William F. Ball and Knox A, Slagle.................. Feb. 1 79 
Bas: As EN DOOUIR. 6 os aa ndadtens +24cksancamebineewanens May 197 Incompatible Waters Can Plu i 
Proper Pumping Speeds for Deep Wells. Tom _H. Fraser. ..Sept. 89 R. Laird and A. F. Miss sakdhaktss coakie cee 1. 
How to Determine Actual Power Output and Derating Factor. Water-Flooding Pays Off in S. ee ee eee oe ‘June 1 
Oe. Te OOM, on os oeakds oc 0dacusechoutmeseeatel Nov. 133 Water Analyses Interpretation in Secondary Recovery setae, 
Repressuring. Gas Repressuring Methods Prove Successful. Oo Oe eee aera 209 
PRE Si MMUNDs ccc v.cchannes cdn.sds Ge umesenni tale meses July 134 ae sen Water-Flood Development. Bert Murphy......... july 112 
Reservoir Engineering. Significance of the Oil-Water Contact. Ww Sprayberry waters oad, Will ss aaaenas L. F. Bliins: -Aug cael 
(Piet 2) Prem Wes GH von oc cvesceveraveacsascabbiens Jan. 174 ell ing (Also see ling Articles) 
Oil-Water Contact from Production Data. (Part 3) New sitde Rule Sin a ging in Oklahoma. H. W. True. .March 108 
Pea Whe Gillin cs, case tasins sn. <otseasaeeceiiains Feb.1 98 “ek ieee eee 81 
Determining Water Influx From Production Data. (Part 4) Gas Injectivit Profile Logging Is Successful. 
TE. COUN. 6 00554-00555 00 06s o'0csn yon deena March 157 4H. W ee eee ae ee oe ee Sept. 117 
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et ogsins 3 Methods Reveal Productive Zone. - 195 Westevqm. DR ey ay o a mg With Concentric eieceh 1 
b RM din och reckon hs adwssiceeedeccue ov. Set OE. Wen) Be ROO onde eo ccctceescoescccsias ar 
Temperature foe Mid Gow. Sperege Well Analysis. Ds on see tal ar Mast tidghe G Can Influence Job Cost. Oc 19 
ames irda an ohn > Se ee ee Cc. . é TOMOTY . co ccccccscccsccccvesssessecesesesesesess t. 
Wells Producing (See Economic Articles) 
‘ 
Title ee Issue _ Page Title Issue Page 
Mount Tool Receptacle on Catwalk Structure................-. an. 199 Mount Sheet Metal on Centrifuge Stand................0-0055 uly 170 
Turnbuckle Simplifies Siphon Adjustment...............++++++ an, 199 Fasten Ink Bottles to Chart Metering Sites.............-+2+5: uly 170 
Platform Keeps Equipment Above Water During Flood........ an. 201 Drip Lubricator Made From a, OE SE dnvincescaccsees uly 170 
Indicate Tire Pressure on Truck Fender...............-ee000 an. 203 Take Ground Level Samples From Sump Chamber Tank....... uly 171 
| ened ) nag nd ye rn fer he ong Metntenenes seccanenee an. = ) aly ey eS =aewe — Sa ane EY ee wy Ht 
opma ool ndy t -Cle EE SS an. uard Support Bracket Simplifies Pulley Changes.............- uly 
Support Vent- Exhaust Line rom ieeneee Tank (. epee ee. an. 207 Old Turmtle Will Convert Into Stand for Barrel............-. uly 174 
Mount Run Ticket Bottle On Hand Rail of Stairway.......... an. 207 ; : . ; ; 
Scraper Reduces Hazard of Mud on Tank Walk..............+. an. 208 Casing Suter poy to <> in Guttes 9g eeeee Ant : i 
ury Use rum to rve as Ui, ater Keceptacic......+++. ug. 
pore ASrame — yr _ Storage Problem.......... Aang : or 
mping Unit Guar ROD PORNO. 65s tnccccsseccanes eb. ‘ Scrubber Provides Cl S AT ESS «25, NE Sa RR Sept. 
Inject Inhibitor Into Casing by Equalizing Pressure........... Feb. 1 124 Road Citing Operations Simp hited With Device as Seer Sept rH 
Eas b's J ay ae Woter ned Out ary Ae ° 23 Gasoline en Simplifies Oil ith Quic eee Ed 
uip ing Unit Su ith Power- rate OIst...+- ‘eb. Supply Gas a From Wellhead Stinger..............++: Sept. 4 
Make Removable Guar -g Pump Unit Wellhead eccescccess Feb. 15 218 Tray or Skip Box Makes Convenient Loading Device.......... Sept. 56 
Mahe Guard of Sucker Rod Material March 174 Adjust Gun "bacoet Siphon Simply and Economically........... Sept. 59 
Mercury Switch Provides Self Shut-Off Operation. ........../Mareh 174 : : . , 
Build Accessible Tool Rack Behind Pumper’s Truck Cab......March 181 Unique Vent Line Support Made of Two Vertical Risers. ...... — -@ 
Guards Insure Safe Work On Pumping Unit Beam.......... March 181 ae mee 2 ' eee SS, SE So 0 os 0000 08 ‘ 
Flexible SI Teien Adente Meaty to Uni March 182 Make Belt Guard for Pump of Rod, Hardware Cloth.......... Oct. 84 
RESUS EPOVIES CLERGS EOOSY CO WME. «00000000 ces eeed are Reduce Pump Vibration with Standpipe Assembly............- Oct. 87 
Underground Electric Service Insures Safety to Crews......... April 248 peg bg Rw Pi Big meg a — 999 p hpeeapeane «*- pae HY 
a — toma — ae a Sopareees advsseaen foe = Weuten Re mea Sideme ea enmiea’ Teuek Mack... ...... 4 Oct. 90 
thanne tions € nchoring of Pumping Unit.......... pri : 2 Sheets eeeta ge 4 
Bulld Pomp Unit Guard of Lightweight Stecl................ April 253 Heat Exchanger Prevents Input Gas Line Freezing............. Oct. OF 
Collapsible and Portable Work Platform Provides Added Height.May 226 Trailer-Mounted Doghouse Travels With Operator............ 68 
Mount Workshop Grinder on Car-Truck Differential.......... May 226 Panel Simplifies Installing of Lube Extension Line... 68 
Help Good Housekeeping With Shopmade Tool Board......... May 228 Flat Pi ack Prevents Damage to ueuatie Tree. 68 
Platform, Turning Lever Aid Tank Truck Loading............ May 232 Bent Fiat Iron Provides Support for Spare Tire..... 68 
ae Cham Utilized for Steps on A-Frame Pole............ May 229 Scrap Tubing, Sucker Rods” come Lease Turnstile. 70 
Han alve Wrenches Underneath Storage Steps......... May 232 Platforms Make Cleanout of Heater Treater Safer..... 70 
Inst SDs Seen for Sump Below Tank Run Outlet............... May 234 Save Junk Pipe for Use as Line Support Pier...;..........++. ° 74 
Steps to Exhaust Flare Make Maintenance Easier............. May 235 Convert Scrap Pipe, Metal Into Shopmade Gager’s Box........ Nov. 76 
Use Welding Rods to Identify Flow Lines in Large Manifolds.. 236 Pot on Test Separator Gages Shrinkage..............00eeeeeee Dec. 4 
Gate Hold-Back Made From Scrap Material..............+.++ — 236 Pop Valve Protects Line SR RC Ee ee Dec. 66 
Cireular or U-Shaped Guard is Effective..............0+++0+- une 239 Pipe Joint Threads Preserve Open Valves...........+00+0e005 Dec. 66 
Diaphragm Regulator Adjusts Engine Speed.............-.+++ une 239 Homemade Rack Keeps Gasket Material Dry................. Dec. 68 
Coupling With Handles Gives Thread Protection.............- une 240 Tank Manifold Controls Low-Pressure Limes...............-+- Dec. 68 
Boxing of Flow Lines Prevents Freeze-Ups...............-.+: une 243 Garden Hose Transfers Chemicals to Reservoirs............++. Dec. 74 
Portable Centrifugal Pump Does a Lease Work........ une 243 Install a Lubricator on Gas-Operated Pump................+- Dec. 78 
ECONOMIC AND POLITICAL ARTICLES AND FEATURES 
Subject Title Author Issue Page Subject Title Author Issue Page 
Aewtaptine. Bent a Internal Auditing. i , os Exported Becloass Recovery Brightens Oil Outlook. Seb. 1 30 
Lon OE SE ES PRS heer rer ug. ie, trades naherg seasons stone adwnen beeen eb. 
Appraisals. How Bankers Evaluate Oil- Producing Properties. Lagging U. S. Demand to Require Less Supply.......... Feb. 15 as 
we amen F | pv oe aa > Gh pecan saunesane sybes ‘” ~_—— to Lag in 1958 After 1957 omy Half Drop. Aacil 97 
at is Your Lease ort MVES. ccccccccescceces rc OMAN... ccc ecceeercceesseessesessessessessessese pri 
} ene Operntions. $1 Mall = i. : oF U. S. Liquid , yr Supoty Shows First Drop in par 99 
mpany tions illion nvestment a e Future ears. M EB, Lambert. ...-ceccccssvevcesessesecs pri 
pansion of Gulf ema, Go ARETE OEE April 102 ae om Natural Gas Sales Gain Retards Oil Demand Growth. May 9 
ee —_ —-p can Payout ‘ weal - ~t~ —— —— Richard J. Comma. June a 
allace W. Wilson an OS May or i man PN 6 nba Ub dvickenconhdceane ug. 
Senfier Fire Firms Drill Three Out of Four Wells in U. S. - = —s Is Long Sur a. S. nee. come sgtnanenete Aug. 15 116 
8S BER REE RE er a “7 ong Supply Growin as Deman 
SON DE SET TD ie aoe Soe —_— s oe er... OUR EET? ep MEO Sept. 136 
i, Ps ccs 00 6.66b6ps ce00stcbbhesecene Aug. 1 61 Discoveries WSee, ‘Wells Completed). 
Completions (See Wells Completed). Drilling Activity (See Wells Completed). 
Costs. acme take De Ag if aeons u 90 gs. 3g dames Recovery Brightens Oil Outlook. 1 0 
mimett eahy an obert COCATY.« «es ceeees | A | ee Tae fae .) Perr reer er eee eee eee eee ee ee eee eee ees eb. 
Riis sae = —- E. Bae > yal y Se ao S Earnings Duet to Lag i in 1958 After 1957 Latter Half Drop. Aasit 97 
il Industry Purchases at Record High..............se+.: Rd C= BR RN 5 failed so xnas ten connensreceebsncchaaensl pri 
An ene x am for Survival. ‘ 108 Earnings ‘Still 1 Curtailed but May Improve After Mid-Year. ] 98 
iche I oie kg ts ene ass che wee nnheones nenaee ov. : Bie orewcees cccepysccnswaeeheecsti-ceban Gaiaa une 
mix D yy Pe — rere re ee Feb. 15 156 Earsingy _—— to Improve After Declining for a Year. 151 
Courts | WErrrrrerreeeererrerrrrrrerreeerrr rrr Try pt. 
Crude Oil. Refiner Grade Runs Should Not Increase........ Feb. 15 109 Earnings Begin to Improve Following Year of Decline. 
Crude, Natural Gas Liquids Reserves Rise.............++ Feb. 15 125 Rie RE Pers Perr errr is or ec 159 
7 States Contain Most of U. S. Liquid Hydrocarbon Electronics (Also see Equip: t). 
Th DUtd Tics cceneedless6the bans cheer kaedees Feb. 15 127 Exploratory Drilling Wells Completed) 
Less Oil Is Being Found in Ratio to Drilling............ Feb. 15 128 Government (See Laws). 
Decline of 1.9% Forecast in U. S. Crude Production Helium. U. Moves to Increase Helium Supply. 
u. st ee ES OO ee ea ae ee Feb. 15 163 Harrison T. Brundage... .......02cccescccccsscresscece Jul 66 
y.¢ +4 3 Pupdetion Sy ry ang by Years......... Ao 2 4 - _ mapeesn Somers my Peak Drie, oe. nis tasss .Feb. 1 98 
ucin pth Records in t Li Misa nike’ 6k cumdes te eb. 15 ents. Inde ents Supply of U. S. Crude 
Growth tn Producing Oil Wells Is ee yee Feb. 15 184 a OS MERE pa ee ee errs 5" June 87 
U. S. Wells Producing Crude Oil and Lease Condensate, An Inde =. hn may for Survival. 
paemens ae Fretusiog. and pry & Output per Well, - -” Michel T z. DIL «chit eae dtas atenenees esas vee Nov. 103 
y State an Sewanee, OC TN GE Ts oc cccccccccsecs . 
Independents Produes Over Thigd of U. Grids. "2. May Smale Fame Del Thee oot of Fou Wallin U.S 
for in se yee ger ed vestaaing Rates ee g. 15 118 Independents Produce Over Third of U. S. Crude......... May 90 
Demand. Lagging Demand Requires Strict Control of Supply Insurance, Can Offshore Drilling Risks be Insured? 
0c. Vdederssecweneseeasevaeeeere Jan 93 ES Eh Mad orb bs 0a sc dbedeokesnEbabeseess sensungen June 165 


1958 Index @® WORLD OIL 





I STO URE 








Se ae 








ECONOMIC AND POLITICAL ARTICLES AND FEATURES—Continued 





























Subject Title Author _ Issue Page Subject Title Author Issue Page 
Laws (Also see Courts). Oil, Gas Issues Lengthen Congress U. S. Liquid mig ye ng i ly Shows First Drop 
BO ee rrr are Feb. 15 110 in 15 Years. E. opty crete iss sh ekeersaden es April 99 

Liquefied Petroleum Gas. LPG Sales Are Expected to Hit Natura. Gas eo Reach New. High During 1957......April 101 
eee Me I DUO Dido os ba cn oaaces aavunteae teanbeere Feb. 15 190 Arkansas Valle noon Develops New Gas Reserves. 

Looking Ahead. y whe Pree Ahead. Monthly 1-page feature giving William SUN: ins awe oc vbnrehb) ct abresseencreoen May 101 
forecast of oil industry developments. Beginning of Graphical Short-Cut fae Gas Appraisals. R. P. “Shoemaker . “May 177 
Current Outlook section of magazine.............+-sse0s Each Issue U. S. Can Long Supply Growing Gas Demand. 

Management (Also see Human Relations Articles). Check List Ralph L. ORE ARs Ty Ae os a ee a Sept. 136 
Assures Good Report for Seeking Loan. C. R. Dodson. _ 76 New Look at Ultimate Natural Gas Reserves. 

De Wow Monsate Daauieel . ssi: scccncscsacseactacadenee an. 78 ee Se OS a aaa eens Oct. 222 
Simplified Calculations Determine Loan Payout. Calculating Recoverable Oil Reserves. Dan H. McLendon. .Nov. 119 
Wallace W. Wilson and William L. Boyd............. May 83 ae, U. S. Drilling Activity Off 54 Rigs a Month........... Feb. 15 150 
Facts the Banker Needs in Making Oil Loans. Rising Rotary Rig Trend is Reversed............sseesses Feb. 15 152 
Ch, TE. FO, 6 i Saadkck once bk ncaeee vate bs Teak Feb. 1 32 Statistics (Also see Petroleu: m Trends in U. S.). 
{s Paperwork Slashing Your Profit? Salient Oil and Gas Statistics of U_ S. for 1956 and 
Emmett J. Leahy and Robert W. McGeary.........-. Ma 80 1957 and Forecasts for 1958. ......cccccccocccccececs Feb. 15 90 
What is Your Lease Worth? U. R. Laves...........esse0- Marc 61 Stocks ae 2). Stocks of Oil Reach Feb. 15 100 

Markets. The Changing Panorama (Prior to September: Report TERE SEED FRSC orc oes ono eSOLoneessenerend seve oo. 
from the Observatory). A monthly feature, in front Storage (See Stocks) . 
part of magazine. Analyzes petroleum industry’s eco- Supply (See Demand). . . 
nomic situation and markets. Warren L. Baker........... Each Issue Use of Oil. Oil and Gas Using Units at Peak; ‘ 06 

Natural Gas. Ratio of U. S. Gas Reserves to Production Sanpiian -Gitnwrtle Goats vaso s's op isis cscs ess ccteeees Feb. 15 1 

— Is Decli aos erves 50 £F Feb. 15 130 Wells Cae. | oarmnords = record of all wells completed in U.S., 
5s ec ining COPS SOHO SESE EE SEES EESEEESESESHSESESS ed. « “ by states 1 page—tab! le and comments—at end of Current 

Six States Have 90 Percent of Gas Reserves.............. Feb. 15 132 Outlook Section of magazine) Each Issue 
Gas Discovery-Drilling Ratio Increases Again............ Feb. 15 135 Monthly record of exploratory wells completed ie US., by. 
Smaller Increase Forecast for Natural Gas Production , states (1 page consisting of 2 tables and comments; pre- 
. (By States) .- + ss -erererenerene rnc sseseseseeseses Feb. 15 168 sented at end of Current Outlook Section of magazine). ...Each Issue 
U. S. Production and Consumption of Natural Gas . . Wildcat Drilling E: ted to Drop in 1958.............- eb. 15 117 
by Years. «oo. eo sae aneccersesssesssescsseascsesees Feb. 15 170 Only 10% of U.S. Wildcats Produce in 1957...........+.. Feb. 15 121 
United States Ma arketed Production of Natural Gas, New Field Discovery Mate Malla to 1200. 00. 6scceccceswas Feb. 15 122 
by States, By Years... ..+--.---.-+-+eseeaees assess Feb. 15 = 172 21.9% of Wells Drilled Are Wildcats... ............s0005 Feb. 15 128 
Sizable Gain in Producing Gas Wells Recorded in 1957... .Feb. 15 186 Illinois Wildcat Ratio Is Highest.............sseseesee08 Feb. 15 123 
aig Gas Wells and Daily Output per Well, Feb. 15 186 Gas Discovery-Drilling Ratio Increases Again............ Feb. 15 135 
ny Years ....++-+.. BPereeeeeeetrerreererereerrere eb. 15 50,137 New Wells Forecast, Down 6 Percent From 1957. 
Natural Gas Reserves Reach New High During 1957...... April 101 Warren Baker and Cecil Smith Feb. 15 137 
Huge Natural Gas Sales Gain Retards Oil Demand Growth. May 95 29.750 Productive Completions in 1958 Forecast “yeas oe <o 
New Look at Ultimate Natural Gas Reserves. io (by districts) ee ee ee es Feb. 15 141 
Ralph L. Miller.........-. bene e nee Jit taceeseeeseeeees Oct. 222 Average Depth per Weil Sets a Record. ...........0.0000s Feb. 15 144 
In South Texas Wilcox Trend Natural Gas Prospects Big Companies Drill Larger Share of Wells.............. Feb. 15 155 
Are Good. Fred L. Oliver.........- Chale: doth et oe Dec. 123 Ratio of Drilling to Production Falls Sharply (by years)..Feb. 15 156 
Natural Gas Liquids. Crude, Natural Gas Liquids Ratio of — to Producing Income Tum Aiea 
eserves Rise .......-.2.cseseeeecessscccscecescs -Feb. 15 125 (Wee SUED Sas skews boss be eGbres saeindokeve> bene Feb. 15 158 
Seven States Contain Most of U. S Liquid Smaller ion Drill Three Out of Four Wells in U.S. 
Peperecnsiem, Tense «« .o6 sce occ cncads basses seneien Feb. 15 127 ee SETI es ee ee Ma 88 
Record Natural Gas Liquids Production Is Anticipated..Feb. 15 178 Increased Wildcatiing Bs Peetaes bvoécs jadaBine dasden Aug. 1 124 
Natural Gasoline (See Natural Gas Liquids). Gain in Drilling Forecast for US..........020++-0ee000s Aug. 15 120 
Seteciauate thin Chuie GO. Wells Producing. Decline of 1.9% Forecast in U.S. 6 
. ‘tg Gordie Weetttee oc 5.00006 6c snns othlanendend ot perte Feb. 15 1 

Petroleum Trends in U. S. Monthly feature. 2 pages of charts U.S. Crude Production by States and by Years........... Feb. 15 165 
and tables in Current Outlook Section of magazine. Smaller Increase Forecast for Natural Gas Production. 

Shows trends by months in crude oil production, runs ey SOE 6 oi ono poh akss) ce shee oe one Out e sect >eene Feb. 15 168 
to stills, and stocks; production and stocks of gasoline, U.S. Production and Consumption of 

distillate, and residual fuel oils; wells completed, Natal Cate. bey Wendes:. . <0 asda ccecsdosivcasyetere Feb. 15 170 
footage drilled, and rigs running; and crude oil and Oklahoma Well Becomes Second Deepest Producer... .... Feb. 15 180 
total odl maports. Cleedl WW. GER. « ccsic cacabesevncsccis Each Issue Producing Depth Records in the U. ‘S (by years).....0- Feb. 15 180 

Prices (Also see Markets). Crude Oil Prices Dip Slightly Growth in Producing Oil Wells Is Slower.........--..-++ Feb. 15 184 

ee rE a ae or S- Feb. 15 107 U.S. Wells Producing Crude Oil and Lease Condesentes, 
Gasskins Prices Wee, « o éccdsins asccioeutesaesadel Feb. 15 108 Methods of Producing, and ‘o—— Output per Well, x4 
Oil Price Index Drops as Others Rise...........+2.0+0+- Feb. 15 108 s homo and a ag rey Fs Sag Sieh ag a Feb. . = 
Producing Wells (See Wells Producing). izable Gain in Producing Gas Wells Recorded in r 
ell, 

Production (See Crude Oil, Natural Gas, Natural Gas Liquids). v. Bg Re mg _ wae oa weed Salpeter e SB. PM Feb. 15 186 

Reserves (Also see Crude Oil, Natural Gas, Natural Gas Liquids). Texas Producing Conditions Show Rapid Deterioration. 

Seven States Contain Most of U. S. L iquid Warren L. Baker. 2... 00ssscess a oaeecsscansscesecvans March 75 
Hivtirecashen Pcserwes 6s.c ssecsisssvucthesersene wun Feb. 15 127 Southeast Hobart Field—Scene of Vigorous 

Less Oil Is Being Found in Ratio to Drilling........... Feb. 15 128 Shallow Depth Play.......c.sccccccesccssncvccecesenes June 85 

Ratio of U. S. Gas Reserves to Production Is Declining. .Feb. 15 130 More New U.S. Producing Coommplotianes ois os cnc vse ces Aug. 15 123 

Six States Have 90 Percent of Gas Reserves............-- Feb. 15 132 Wildcats (See Wells Completed). 

Title Explanation Author Issue Page Title Explanation Author Issue Page 

ee ee ere Pp Jan. 73 Destroying Ourselves (Price Control). Warren L. Lemay ae Jul 59 

Let’s Answer the Critics (Percentage Depletion).............-. Feb. 1 25 ad s Be Thankful for an Oil Surplus. Warren L. Baker....... Aug 53 

Vigilance, Patience, Restraint Nee ded (De mand). New Concession Concepts Are Taking Root. een! L. Baker. Aug. S15 115 

A ag REE > eI ey 6 RRA Feb. 15 93 How High Com Pelnan GO? s iccadcctcscvdtcsssvadveoasssewetosam pt. 17 

Stop Playing Political Football with Natural Gas.:........... March 59 Not Perfect but Better (Imports).......-+-+++eeeeseeeeeeeeens -Oct. 17 

A Hazardous Risk (Oil Imports). Warren L. Baker............ April 93 So Help Me God goer L. Dudley.........+-++++++ Nov. 17 

Costs—Biggest Problem of All. Warren L. | ES: May 77 Borden Commission Report . . . A Serious Setback for Canada. 

Compete Tonentically- or Die. Warren L. Baker.............. June 83 Warren L.. Babee os iiecci ccisnoecdpasepecsssdstnaeeneueen Dec. 17 


HUMAN RELATIONS ARTICLES 


(Employe Relations, Public Relations, Management, Education, Training, Health and Safety.) 





Subject _ __ Tith ‘Title _ Author : 3 Issue Page 





Employe Relations. Why You Should Use Job Evaluation. 


Robley BA BROPOOR, 0 556.05 4a cnen ca dectdetandiastavanes Feb. 1 26 
Gulf Publishing Co. $1 Million Investment in the Future 

(Expansion of Gulf Publishing Co.).........00++eeeee8: April 102 
Management. Why You Should Use Job Evaluation. 

ee err ye Feb. 1 26 


Is Paperwork Slashing Your Profit? 
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Subject Title Author Issue Page 
Emmett J. Leahy and Robert W. McGeary..........-.- May 80 

= ~ Calculations Determine Loan Payout. 
Wallace W. Wilson and William L. Boyd.............++ May 83 
The Man Most Likely. Max E. Stansbury.......-..-+++++++ Nov. 149 
Safety. Keys to Effective Accident Control. % « L. Risinger — ie 4 
ig Floor Accidents Can Be Prevented. J. Quinton......... 5 117 

* 





INTERNATIONAL NEWS AND ARTICLES 

















* Subject __ Title Author _ a . é : 2 ae _Issue 


Afghanistan hy 1 «~ Oil Exploration Is Proceeding in Afghanistan. Nov. 
Africa. Other Africa Libya, Senegal, Gambia, Portuguese Guinea, 
yal Coast, Ghana, Nigeria, French Cameroons, Cabinda, 

la, Southwest Africa, South Africa, Madagascar, Zanzi- 


bar Mozambique Tanganyika, Kenya, Somalia)... .. — 15 
Alaska. ‘tatehood § urs Alaska Oil ee Re ee Aug. 1 
Alaska . ichfield Discovery in 1957 Sparks 
Tee "Eeaievetion DN itbnduadee keudds cael Au Tg 
Production Tests Start on Kenai Pi. i.dasckcudet 
Albania. Albania Gains in Crude Production................./ Aug. “13 
Algeria. Sahara Oil one Moving to Market by Pipe Line. 
tee ed enc badcnbadéabesiathab hes Feb. 
Algeria’s Sahara: , ae Seismic Frontier. Alan D. Waldic. April 
Two Sahara Areas Confirmed As Major Fields............. April 
Algeria Discovers Oil and Gas Reserves... ........-00+0+0/ Aug. 15 
———, a Hopes to Have 100 Rigs Operating by ‘ ‘ 
ath be tin nco-an ab od iedas 4 aaa ie ug. 15 
.. Partially Opens Door to Private Oil Firms........ Oct. 
po Australia Continues Exploration... soe Ba 
Austria. Austria Staggers Under aiee of Oil "Deliveries. ...-Aug. 15 
Bahrain. Bahrain Ups Production by 6.4 Percent............. Aug. 15 
Belgium. Belgium . . . Interest Stirred in Oil-Shy Nation..... Aug. 15 
Bolivia. Bolivia’s Oil Outlook Good as De pyobegenent Is Invited. .June 
Bolivia Offers More Attractive Oil Policy................ Aug. 15 
Brazil. Brazil Crude Production Doubles....... -Aug. 15 
Bulgaria. Bulgaria Raises Production Despite 
Transportation Bottleneck ......... ictdee sania aee Aug. 15 
Burma. Burma Crude Output Spirals...................000+ Aug. 15 
Canada. Canadian Drilling Forecast . . . Continues 
hd. obs wok ate t et ARLE shai a vbw Feb. 15 
Discovery and Extension Wells in Canada Flowing........ March 
Canada . . . Problems of Growth Follow Another 
Record-Breaking Production Year................++:. Aug. 15 
New Fields Boost Canada’s Natural Gas Reserves. 
ee ee hic acdelen en ibee ed auch s dae Dec. 
Central —, Central America Continues Exploration 
Despite Lack of Notable Discoveries................. Aug. 15 
Chile. Chile's New Oil Law Stymied by Political Unrest....../ Aug. 15 
China. Red Ch ina Reports Oil Discoveries 
100 Miles from Chungking...................0650005 Aug. 15 
ee POS MR, oacicvccorewsccesssescscace Aug. 15 
Colombia Crude Production Moves Up...............6644 Aug. 15 
Cuba. Drilling and Exploration to Increase..................++- om 
Cuba Daily bine wt ut Expected to Drop from 1957......... Aug. 15 
hoslovakia. oslovakia Increases Yield.............../ Aug. 15 
.- Denmark Speeding Up Expluration................ Aug. 15 
Ecuador. Ecuador Tax Pectin IN ka nan chee cake Aug. 15 
Egypt. Egypt Production Increases...............-.ceeeeeeee Aug. 15 
France. France . . . Production Hits Record................. Aug. 15 
Germany, East. East Germany Calls for 1958 Crude - pees ..-Aug. 15 
Germany, West. West Germany’s Drilling Sets Record........ Aug. 15 
bon Britain. Great Britain Records Peak Year........-...../ Aug. 15 
Greece. Greece Continues Testing... .............-020seeee eed Aug. 15 
Guatemala. Geodetic-Magnetic Survey Aids Guatemala 
Exploration. ot a Se eee 
Haigi. — =k Good Oil and Gas Possibilities. 
EE 8 dane Diagn nck sannekeedes code Sept. 
Hunga  - ee rrr Aug. 15 
~~ Tadia Ups Crud de Production 18.8 Percent. ccusesciies. ie 
Indonesia. Indonesia and British Borneo 
4s daddbeteecasecstkvsaséesel Aug. 15 
i ss Soni ls we vebnaeeteseccastsbncsenened Aug. 15 
Iran Laws to . = New Expansion Ad as aia cash dinate Ge Aug. 15 
Ns MU OOUE BOD. oc csi ccc cc cccedecece aeww panda eee 
Ira il Output ean Ae Pr ey epee eee Aug. 15 
Israel. Need for New Oil Spurs Exploration in Israel............ 5 an. 


Page 


175 





Subject Title Author Issue Page 
I IN, BNNs on 6s 645 0c park danse co cecwaesved Aug. 15 223 
Italy. Italy Shoves Daily Output Up...............ceeeeeee. Aug. 15 179 
apan. Japan Accelerates Offshore Drilling.................- Aug. 15 288 
uwait. Kuwait Drilling Continues with Active Rigs....... Aug. 15 230 
Libya. Numerous Companies are Active in Libya............-.-. ul 147 
Mexico. Mexico 1958 1 roduction Moves Upward............- ug. I 148 


Middle East. Other Middle East (Dhofar, Jordan, Oman, Syke, 
Trucial Coast, Yemen, Lebanon, Abu Dhabi and 


I co we hep wun ouddbonbnedunandachdapeunn Aug. 15 270 
Moeveces. BMerecee Output Cut. .....scccccccccccccccccsccce Aug. 15 200 
Netherlands. Netherlands Production Reaches to 

Almost 30,000 te 0 NE ay rer Aug. 15 181 
Neutral Zone. Neutral Zone Sets Record With 

8 OR es ee ee ey err Serre Aug. 15 236 
New Zealand. New Zealand Production Dwindles............ Aug. 15 290 


News. A World of Oil. Oil industry news from many countries 
outside U.S. Published in some but not all issues in 


International Section of magazine. Don Kliewer......... Some Issues 
Pakistan. Outlook Good for East Pakistan Gas Field. 
Sn I a Vas dered ea a Raeards in hoa Oe Jul 14 

Pakistan Intensifies Exploratory Activity..............++- Aug. 1 292 
Paraguay. Paraguay Allows Pure Oil to Drill and Gives 

Concessions to Brazilian Co..........ccssecesseccees Aug. 15 160 

Peru. Peru’s Exports Decrease but Production Rises.......... Aug. 15 161 

he me ines. Philippines Widens Exploration...............+++ Aug. 15 297 

eT es tks ca cinehche dues doce ee oun Aug. 15 192 

sored Portugal Continuing Drilling Program 

Despite Lack of Success... .......-0seeeeseeeeeeenes Aug. 15 182 

Puerto Rico. Plan Expansion of Refinery at Ponce.............. an. 182 

es Qatar Sets Record Production in Dukhan Field...... Aug. 15 242 

umania. Rumania Barely Able to Hold Production Level. ...Aug. 15 189 
Saudi —. Manifa Is Second Persian Gulf Offshore Discov 

5) MR chs kas dowe VpViaehshanionededsane ae arch 159 

Saudi TEER, I og ch a. ss canes ccvad Aug. 15 oH 

Saudi Arabia Has New Oil Supplies..............++++++ Aug. 15 244 
Sicily. Sicily to Drill Third Well Near Ragusa.............. Aug. 15 180 
Somaliland (Br. ny pec ay = am G N. E. Africa. 

Stanvac Plans Early Work on Concessions in Somalia...... March 165 
Ss NE UN I INS. o'a.o od 4 baseband ss cde senvdced Aug. 15 182 
Switzerland. Switzerland Schedules Test Well................ Aug. 15 183 
Taiwan (Formosa). Taiwan Finds New Formations on 

SINE dc tac dun ua Sake ede cadlan Ve phhee.rivewnnue Aug. 15 297 
Thailand. Thailand Considers Rigs From U.S...............- Aug. 15 298 
yO ay ee ee re eer rer Aug. 15 152 

Trinidad Has 18.1 Percent "Upturn Bete, 1957... 000006 Aug. 15 152 
Tunisia, Tunisia Carries Wildcatting into 1958.............. Aug. 15 200 
Turkey. Turkey Maintains Crude Production Level.......... Aug. 15 252 
United Kingdom (See Great Britain) 
U. &. S. Russia Exceeds Production Goal................. Aug. 15 183 

Russia Claims Progress in Gas Tusbo-Electric 

Btees Gow TORN We ono occ cc cc cksccsccccccccsssces Nov. 168 
Uruguay. Uruguay Buys Russian Oil..............0seeeeeaes Aug. 15 162 
Venezuela. = Migration in Recent Sediments. 

eer renee re Jul 79 

Venezue " PGR MOR: Chi vcancpedaapviad kecnesbeesee sees Aug. I 152 

Venezuela Has Year of Marked Development............. Aug. 15 162 
World. World Completion and Footage...............'s000: Aug. 15 125 

World Crude Production to Hit Record Level 

Civ Coenen GE De WOOTS) < o. vec cvs csccscccscccass Feb. 15 195 

Free World Drilling Forecasts 4.3 Percent Decline........ Feb. 15 202 

World Crude Production, by Countries, 1957 and 1956, 

Cumulative Through 1957............esceeeeeeeeees Aug. 15 126 

World Oil Demand by wees (i pit inthiheereiscescad Aug. 15 132 

World Crude Reserves (by Countries and Regions)....... a, = 134 

Should I Go Foreign? Harrison T. Brundage.............-. t. 161 
Yugoslavia. Yugoslavia Yield Rises... ...........cecsccessees Aug. 15 192 


Why Wait For A “Pass-Along” Copy? 


Take advantage of the vast amount of engineering-operating 
material WORLD OIL regularly brings you. 


Order a personal subscription today. The rates are reasonable— 
just $2 for 1 year... $3 for 2 years . .. or $4 for 3 years. And 
. if you prefer... we'll mail your monthly copies to your home 


address. 


10 





Send your order to: 
WORLD OIL 
P.O. Box 2608 


Houston 1, Texas 
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Practical Oil Books 
For Your Reference Library 


KEYS TO SUCCESSFUL 
COMPETITIVE DRILLING 
By Roy A. Bobo, Robert 8. Hoch, G. S. Boudreaux and 
R. R. Angel 

Here in a single volume is a practical discussions of the 
rotary drilling process. Moreover, particular emphasis is 
on the factor which most affects rig economy—bit per- 
formance. The purpose of the book is to provide an 
understanding of the basic principles of drilling eco- 
nomics and sound drilling engineering. Throughout the 
book you’ll find drilling ideas and methods that can be 
of real interest and value to you. These are complete 
with numerous charts, graphs, tables, drawings and 
photographs. Contents include: Introduction and Drilling 
Economics, Influence of Formation Characteristics on 
Rock Bit Design, Importance of Rock Bit Sizes, Weight 
and Rotary Systems and Their Inherent Pressure Losses, 
Function of Drilling Fluid, Rotary Hydraulics and Some 
Variables Contributing to Successful Use of Jet and 
Conventional Bits, Aerated Muds, Air and Gas Drilling. 


1958, 144 pages, illustrated (including special removable 
fold-out sheets containing large, easy-to-work charts). 


gO PCr re Oe $5.50 


VOLUME REQUIREMENTS FOR 
AIR AND GAS DRILLING 
By R. R. Angel 

This book presents expert study of circulation rates 
required for air and gas drilling. Rates are the minimum 
necessary to produce velocities in the bottom of the 
annulus that are equivalent in lifting power to a standard 
air velocity of 3000 feet per minute. Seventy-four curves 
full-page size) show you air or gas requirements in 
standard cubic feet per minute versus depth for a par- 
ticular drilling rate. Data for gas gravities of 1.0 (air), 
0.8 and 0.6 are also included. Circulation rates for inter- 
mediate gravities can be found by interpolation. 


1958,°79 pages, illustrated. ...........5..: Price $3.00 


OIL AND GAS CONSERVATION, 
DEVELOPMENT AND PRODUCTION 
By Park J. Jones 
Deals largely with optimum producing methods. Vol- 
ume is written for independent operators, drilling con- 
tractors, accountants, landmen, geologists, lawyers and 
others desiring a non-mathematical discussion of eco- 
nomic and physical factors entering into development 
and production of oil leases. 


1950, 138 pages, illustrated................ Price $6.00 


ACIDIZING HANDBOOK 
By Benson M. Kingston 
Covers chemical treatment of oil and gas wells in 
concise and understandable language. Problems pertain- 
ing to acidizing are fully discussed. 
1947, 116 pages, illustrated................ Price $3.50 
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OIL——-FROM PROSPECT TO PIPELINE 
By Robert R. Wheeler and Maurine Whited 

This is the first book to present a practical study 
written especially for laymen about the technical opera- 
tions of searching for, drilling and producing oil. It is 
of prime interest to beginners in the oil business (tech- 
nical, secretarial and clerical personnel), businessmen 
considering investments in oil deals, persons who own 
mineral rights beneath their own or others’ land and 
who may become participants in the oil business, students 
who plan a career in the oil industry. 

“This book fills a distinct gap in the literature of the 
oil industry. Probably every consultant or independent 
has at one time or another, felt the need for a compact 
book that explained petroleum exploration and produc- 
tion in simple terms. Mr. Wheeler and Mrs. Whited 
have done a commendable job in filling this need.” The 
Geotimes. 

“This excellent little book accomplishes what its 
authors hoped for. They wished especially to provide a 
simple picture of the technical operations of searching 
for, drilling and producing oil, while explaining some of 
the philosophy and language of the oil operator. Well, 
they have done just that. And there isn’t any other 
book like it.” The October, 1958, Bulletin of the Ameri- 
can Association of Petroleum Geologists. 

In addition to the wealth of practical information on 
the technical aspects of oil, the book includes an oil 
dictionary, abbreviations used in oil reports, typical legal 
forms and subdivisions of Geological Eras. 

Whether you are a newcomer to the industry, an old 
hand at the game or just plain curious as to what makes 
the oil industry “tick,” you will profit from this book. 


115 pages, Mantestell:... cic ses sa ctonsl Price $2.95 


PETROLEUM DICTIONARY 
By Hollis P. Porter 

Deals with vocabulary of the petroleum language. 
Words and terms are arranged in alphabetical order with 
definitions written in easy-to-read layman’s language. ° 
Book will prove of real assistance to newcomers to the 
oil business and to secretarial and clerical personnel 
engaged in oil industry work. 


SOGD, Fie PO eas o ook cen sin sya eee Price $6.00 


TEXAS OIL AND GAS 
SINCE 1543 
By Charles A. Warner 

This book combines the rich, human interest features 
of the oil and gas industry of Texas since its beginning 
with the cold, statistical facts revealed in more than 
150 pages of tabular matter. In it you will find compre- 
hensive coverage of important subjects such as: The 
General History of the Oil Industry, Economic Im- 
portance and Growth, Stratigraphy and Structure, His- 
torical Documents and Records and Production Statistics. 
Extensive discussions are given to the six major oil areas 
of Texas. 


1939, 487 pages, illustrated................ Price $5.00 








—————— — —— . 


PROFIT FROM THE EXPERIENCE OF OTHERS 





ORDER YOUR COPIES of these authoritative books today 


COMPOSITION AND PROPERTIES OF 
OIL WELL DRILLING FLUIDS 


By Walter F. Rogers 
This 2nd Edition of an outstanding work represents 
even more extensive and up-to-date coverage of the 
subject. The 18 chapters provide comprehensive treat- 
ment of such important topics as drilling equipment and 
* the drilling fluid, testing, specifications for drilling fluid 
iut materials, viscosity-reducing agents, fresh and salt water 


Be muds, calcium treated muds, lost circulation, patent 


literature abstract, and many others. 


620 pages, approximately 534” x 834”..... Price $10.00 


BASIC OIL GEOLOGY 
By W. W. Porter III 


This is the 2nd Edition of the 1938 book entitled “The 
_ Practical Geology of Oil.” It has been thoroughly revised 
to produce a concise, easy reading analysis of geology. 
& Subjects covered include fundamentals of geology, ele- 
* ments of an oil field, common minerals, rocks, erosion, 
; geological time, fossils, sedimentation, structural geology, 
_ methods of drilling, well logging, coring, formation 
testers and sources of geological information. 


144 pages 


PRACTICAL ACCOUNTING FOR OIL PRODUCERS 
By Robert M. Pitcher 

This comprehensive volume is intended as a working 
;, Suide and textbook. It deals with practically all phases 
. Of oil production operations and activities in field and 
office from land, legal, taxes and insurance through 
various types of accounting records used for production, 
equipment, materials, amortization, depreciation, and 
others. The book includes illustrations of methods, forms 
and charts commonly used by oil and gas producing 
industry. 


645 pages, 6 x 914, Fabrikoid Bound...... Price $12.00 





Send for your Free Copy of the 


PETROLEUM 
BOOKS CATALOG 


Which describes the nature and contents of these 
and many other books pertaining to the Petroleum 
Industry. 











When ordering please make certain that your com- 
plete mailing address is included. Also, please designate 
desired books by title and author. All books are available 
for 10 days free examination. 
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PRACTICAL PETROLEUM 
ENGINEER’S HANDBOOK 
By Joseph Zaba and W. T. Dr ierty 
The Fourth Revised and Enlarged Edition of this out- 
standing work. Written by practical men, this widely 
used work has met a growing demand in the industry. 
Data was compiled and is arranged so that it can be 
used by anyone to meet actual field situations without 
further calculations. The book is applicable to most field 
conditions under which the operator is working. 


830 pages, 580 illustrations............... Price $14.00 


PRACTICAL DESIGN HANDBOOK FOR 
STRUCTURAL ENGINEERS 
By Dr. Alois Cibulka 

Complete theory of Reinforced Concrete with charts 
and tables for quick design of slabs, beams, tee beams, 
columns . . . without having to use the slide rule. Also 
two unique charts in English and in metric system for 
direct design of concrete beams for various allowable 
stresses of concrete and steel reinforcing are included in 
the book. Theory of “Kern” and foundation design for 
eccentric loads, complete tables of structural shapes as 
rolled in steel and alurhinum are also included. 


1955, SO pames, Miustvrated................. Price $3.75 


SIMPLIFIED PIPING AND 
PRESSURE VESSEL DESIGN 
By Dr. Alois Cibulka 
Presents to engineers and draftsmen the private charts 
and tables accumulated over a period of twenty years of 
practical experience by the author. Essential information 
needed by piping draftsmen covers valves, fittings, series 
drilling, steel and cast iron, lead and transite pipe, copper 
tubing, equivalent flow capacities for manifold design. 
A verv unique table showing fifty items related to any 
pipe size is included. 


1952, 54 pages, illustrated................. Price $3.75 


PETROGRAPHIC AND PHYSICAL 
CHARACTERISTICS OF SANDS FROM SEVEN 
GULF COAST PRODUCING HORIZONS 
By M. T. Halbouty 

Opens with discussion of a study made by the author 
of petrographic and physical characteristics of sands in 
the Gulf Coast Region of Texas and Louisiana. Book 
then considers important factors such as: Permeability 
Procedure, Texture Results, Shape Results, Mineral 
Study Result and a Summary of Conclusions. 

1937, 106 pages, illustrated......:......... Price $2.00 


BOOK DEPARTMENT 


THE GULF PUBLISHING COMPANY 


P. O. BOX 2608 
HOUSTON 1, TEXAS 
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